

A MONTHLY JOURNAL DEVOTED 
TO CLINICAL RADIOLOGY AND 
ALLIED SCIENCES 








FEBRUARY • 1939 


VOLUME 32 


Number 2 


Owned end Published by THE RADIOLOGICAL SOCIETY 
OF NORTH AMERICA es its Offidel Joumel 



u 


HS 


ORE and more Rocnljicnolo- 


Tl^ORE and mor^ 

^ jrists arc standardizing on 
Du Eonl X-ray Film and X-ray 
Chemicals. These companion 
prodiuls. working logethcr. re- 
duce exposing and processing 
tcehni(]ues to their simplest terms. 
I'Zach is made in just one standard 


quality. Each contributes its share 
to the production of the maximum 
diagnostic detail in the finished 
film. For better • radiographs, 
standardize on your next order 
by specifying Du Pont X-ray 
Film and Du Pont X-ray Chemi- 
cals. 




Du Ponk Pilm Mdouffickunng Corporation, Inc. 


New York, N. Y. 


HAVE YOU TRIED DU PONT REPLENISHING DEVELOPER? 


ThU formula ininKliiccf a 

tjru X-ray drvelopinp IccliniqiiO’. 
■"\tirli. lln)npli .**ini|>\e lo 

a nrw ^tandanl of nni- 
formlt}! in tin* prorr*.-‘*inp of X-ray 
ftlm. iv Uriup- «nu tUr fuU roo\ra>\ 
ir» ovrry ftlni. It avnnl*' an\ inrrraM* 
in «!«'v»'ln{>inp time a- the ^nlulion 


old. It niakce a tank of <Ie. 
> eloper las'! much lonper. And il 
efFeclif a real economy in llie co.«l of 
rliemi(’al>, In'caiifc it ]Jroce.*<j*Cfe ninny 
more fdrn* perpallon. ()rderI)iiPonf 
Replcnislitnp i^cvclnpcr today and 
try tlii> modern teeliniriue for 
vour'‘c!f. 



This Book Has a Vital Bearing 
on Every Field in the 
Healing Art 

“Physicians who want an authoritative work on X-ray diagnosis need look no 
further.” 

"Doctors and Students will find that this is a better reference than the more 
elaborate works.” 

“With this book, it is possible to look up a radiologic entity as easily as looking 
up a word in a dictionary.” 

4 : 

Here are the opinions of three of the most discriminating critics in medical 
journalism concerning Dr. Leo G. Rigler’s new book — OUTLINE OF ROENT- 
GEN DIAGNOSIS. 

* * * * 

Here are three reasons why this volume has already rocketed into the top-seller 
class, not only as a textbook but as a practical, day-to-day working reference for 
clinicians. 

This explains, in part, why Dr. Rigler’s unique outline so completely meets the 
needs of Physicians, Teachers and Students alike. 

And why it is such a long step ahead of anything else on the subject now avail- 
able to the profession. 

Two editions of Rigler’s OUTLINE OF ROENTGEN DIAGNOSIS are avail- 
able — the Atlas edition, containing the comprehensive text and 2.54 illustrations 
and X-rays, and the Student edition from which the atlas has been omitted. 

OUTLINE OF 

ROENTGEN DIAGNOSIS 

An Orientation in the Basic Principles of Diagnosis by the Roentgen Method 

By Leo G. Rigler, B.S., M.B., M.D. 

Professor of Radiology, University of Minnesota, Minneapolis 

ATLAS EDITION $6.50 STUDENT EDITION $3.00 

J. B. LIPPINCOTT COMPANY 

East Washington Square, Philadelphia 
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—All since the advent of 
Dr. Coolidge’s Hot-Cathode Tube 


• Recent observance of the 25 th anniver- 
sary of Coolidge's hot-cathode tube was an 
occasion for many interesting reminiscences 
among radiologists whose experience dates 
back to the gas-tube era. 

Overheard in these "remember way back"' 
sessions are frequent references to the 
revolutionary changes in x-ray technology 
following introduction of the Coolidge tube 
— how "hunch" methods in radiography 
were soon superseded by standardized 
technics which could be relied upon for a 
faithful reproduction, of results. / 

Equally interesting are their reviews of 
the various stages of further development 
of this hot-cothode tube — how, through the 
years, it has become increasingly effective 
and valuable in every type of medical 
practice. 

Since the earliest days of the x-ray, the 
medical radiologist has persistently de- 
manded higher and higher x-ray energies, 
that he might reduce the time of exposure 
and thus minimize the effect of motion. 
These higher energies have become avoil- 
able gradually, through continual research 
and by constontly improving tube design. 



For a long time radiologists were re- 
signed to what seemed' an unavoidable 
sacrifice of radiographic detail, on the 
generally accepted theory that the use of 
higher x-ray energies/necessitated a cor- 
respondingly larger focal spot area. But 
this no longer holds true, for today there's 
a diagnostic Coolidge tube capable of 
handling the highest x-ray energies with 
the smallest focal/spots. Verily, there has 
been real progress. 

No less interesting are the reminiscings 
of men who pioneered in roentgen therapy 
— how they acclaimed Coolidge’s hot-coth- 
ode tube because it gave them positive 
control of both quality and quantity of 
x-rays, and assured accurate measurements 
of dosoge;-also their chronologicol review 
of Coolidge’s further contributions to the 
roentgenytherapist’s armamentarium, such 
as the first deep-therapy (200,000-volt) tube, 
the first' 400,000-volt permanently evacu- 
ated tube, the first 200,000- and 400,000- 
volt self- rectifying tubes for oil-immersion, 
the first multi-section 800,000'volt tube — 
up to the latest million-volt Coolidge tube. 

Thus the records of a quarter- century of 
Coolidge tube developments are closely 
woven into the story of notable achieve- 
nrients and progress in the fields of x-ray 
diagnosis and x-ray therapy. And gratifying 
indeed is the fact that Dr. Coolidge con- 
tinues to direct research which anticipates 
tomorrow’s increased requirements in 
radiology. 

GENERAL @ ELECTRIC 
X-RAY CORPORATION 

* CHICAGO, ILL., U.S. A. 


2012 JACKSON BLVD. 
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THE APPLICATION OF SIALOGRAPHY IN NON-NEOPLASTIC DISEASES 

OF THE PAROTID GLAND' 

By JOHN V. BLADY, M.D., and ALFRED F. HOOKER, M.D., New York City 
From tlie Head and Neck Department, Service of Hayes E. Martin, M.D., Memorial Hospital 


lALOGRAPHY, the roentgen visuali- 
zation of the parotid and submaxil- 
lary salivary glands after the injec- 
tion of lipiodol into their respective ducts, 
has made possible a definite advance in the 
study of diseases affecting these organs. 
Prior to the discovery of this method of 
investigation, the diagnostic measures con- 
sisted of manual palpation, exploration of 
the duct by probe, surgical exploration of 
the duct and gland, and x-ray examination 
for opacities. Sialography now enables 
one to visualize the entire duct system in a 
manner comparable to a lipiodol study of 
the bronchial tree. 

Many of the diseases arising in the sali- 
vary glands produce characteristic changes 
which are readily demonstrable on the 
sialogram. The filling defect produced 
by a mixed tumor is seen as an orderly dis- 
placement or distortion of the duct sys- 
tem, while carcinoma may produce irregu- 
lar filling defects in the duct and gland 
substance, localized diffusion or puddling 
of lipiodol, and incomplete filling of the 
duct system. We have previously de- 
scribed the various changes associated with 
different neoplastic conditions (7). 

In this presentation we are concerned 

' Read in part at the Fifth International Congress of 
Radiology, at Chicago, Sept. 13-17, 1937. 



with a study of the changes observed 
roentgenographically in non-neoplastic dis- 
eases of the parotid gland. Thirty-eight 
such cases have been studied. In each 
the clinical, the histologic (whenever avail- 
able), and the roentgenographic findings 
have been correlated. 


TABLE I. — NON-NEOPLASTIC DISEASES OF 
THE PAROTID STUDIED BY SIALOGRAPHY 


Acute and chronic parotitis 

Post-operative parotitis 

E.xtraparotid infections, osteomyelitis and celluli- 
tis 

Salivary fistuls 

Calculosis 

Stricture of Steno’s duct 

Mikulicz’ disease 

Xerostomia 

Repair of duct 

Total 


15 

1 

4 

4 

2 

7 

1 

3 

1 

38 


TECHNIC 

In the present report we shall present 
only a brief resume of the technic as a com- 
plete detailed description is given else- 
where (7). 

The paraphernalia needed for the injec- 
tion of lipioddl are a 2 c.c. tuberculin sy- 
ringe and a 20-gauge three-inch needle, 
the tip of which has been made blunt. A 
lachrimal dilator or tapered probe and an 
ordinary blunt fine wire probe complete 
the necessary apparatus. Lipiodol (40 
per cent iodine) is used for the injections. 
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It is best to immerse the oil in hot water ejected or expressed. When the above 
immediately before using, thereby increas- measures fail, gum chewing or sucking a 
ing its fluidity. lemon or some similar substance may stim- 

The injection is most satisfactorily- made ulate a flow of saliva, 
with the patient in a sitting position. After the duct is located, dilatation may 



A B 

Fig. I-A. Normal sialogram, lateral view. The lipiodol is dispersed throughout the finer ramifications 
of the duct system, rendering a roentgen visualization of the entire duct system. 

Fig. 1-B. Same patient; anteroposterior projection. 


However, should this position not be feas- 
ible and if the duct can be easily located 
and readily probed, the injection can be 
performed with the patient lying supine 
on the x-ray table. As a source of good 
light we use an electrically illuminated 
head mirror. 

The mucous membranes surrounding the 
orifice ma)' be anesthetized by a topical 
application of a 10 per cent solution of 
cocaine. 

The location of the diicl orifice is in the 
papilla of the buccal mucous membrane ad- 
jacent to the second upper molar tooth. 
If the orifice is not visible, gentle massage 
over the gland and duct will express saliva 
and thereby disclose its location. Drying 
the papilla with a cotton applicator or 
spraying it with air will aid in identifying 
the point from which the drop of saliva is 


be necessary and can be readily accom- 
plished with the lachrimal dilator or ta- 
pered probe. 

The injection should be carried out slowly 
and gently, since in adequate amounts the 
procedure invariably produces some dis- 
comfort and pain due to the distention of 
the ducts. The minimum amount of lipio- 
dol should not be less than 1.00 c.c. and 
the maximum should not exceed 1.75 c.c. 
To prevent the escape of the lipiodol after 
the needle is withdrawn, the patient is re- 
quested to compress the orifice of the duct 
by squeezing the cheek between the thumb 
and forefinger with gauze. 

The roentgenograms may be made on 
either an upright or a horizontal Potter- 
Bucky table. Stereoscopic lateral and 
either single or stereoscopic postero-an- 
terior projections should always be ob- 
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tallied with the head well hyperextended 
in the lateral view to give better visuali- 
zation of the retromandibular region. 

> 1. INFLAMMATORY DISEASES 

(A) In acnte suppurative parotitis the 
roentgen appearance is dependent on the 
degree of changes resulting from the infec- 
tion. The earliest changes in the major 
duct system usually consist of a distention 
or a beading, or both, caused by the pres- 
ence of thick flaky d6bris and pus within 
the major ducts. Early changes in the 
gland itself consist of small alveolar dilata- 
tions, which, when filled with lipiodol, give 
the appearance of droplets. As an actual 
breakdown of the glandular structure oc- 
curs, cavities form and later these may co- 
alesce to form large cystic dilatations. 
Recently Feuz (15) has described the syn- 
drome “retro-parotid of Villaret” in which 
an attack of erysipelas was followed by an 
acute suppurative parotitis; this later 
perforated into the external auditory canal. 
The sialogram in this case showed com- 
municating cystic dilatations throughout 
the gland parenchyma. 

Acute parotitis usually develops as an 
ascending infection by way of the ducts. 
The patient complains of swelling in the 
parotid region, has fever, and is usually in a 
generally depressed condition. Pus exudes 
or can be milked from the duct and the duct 
orifice is swollen and red. The offending 
organism is usually some type of staphylo- 
cocci (8). 

These infections are generally associated 
with surgical operations, generalized in- 
fections, oral or dental sepsis, and starva- 
tion so often associated with acute abdomi- 
nal conditions. 

(B) Chronic rectirrent parotitis is a 
definite clinical entity in which the roent- 
gen findings are sometimes similar to those 
observed in the acute cases. Steno’s duct 
is generally dilated and, being filled with 
non-opaque inspissated material around 
which lipiodol collects, it presents a beaded 
appearance as is seen in Figure 2-B. The 
affected portions of the gland are visualized 
as small spherical collections or droplets of 
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lipiodol simulating the picture seen in 
bronchiectasis. Frequently the entire 
gland presents this roentgen appearance. 
In five of our cases the condition was bi- 
lateral. Londe and Pelz (29), reviewing 18 
cases from the literature up to 1933, re- 
ported that in five the condition was bi- 
lateral. 

Chronic recurrent parotitis is clinically 
characterized by a recurrent swelling of the 
parotid gland associated with a discharge 
of thick pus or cloudy, flaky saliva from 
the duct. As the secretions become inspis- 
sated, flakes of material or even casts of the 
duct can sometimes be expressed from the 
duct orifice. The swelling of the gland 
usually lasts from three to ten days and in 
some cases for even longer periods. The 
swelling may recur at intervals of weeks or 
months. 

The etiology is not always known. 
Sometimes these swellings occur spontane- 
ously without any apparent reason. Roent- 
genographically it has been shown that 
the identical changes are . associated with 
duct calculi, intermittent duct obstruction 
by tumors and occasionally by stricture. 
According to Payne (34), these changes 
are observed with mild degrees of infec- 
tion of the parotid duct. 

Londe and Pelz state that normally 
various organisms are found in Steno’s 
duct; on the other hand, the smaller ducts 
and the gland tissue are sterile. Claisse 
and Dupree (quoted by Elroiss) could not 
produce inflammation of the salivary gland 
in dogs by the injection of bacteria, irri- 
tants, or foreign bodies into the ducts. Fur- 
thermore, experimental obstruction of the 
duct produces an atrophy of glandular 
tissue rather than inflammation. 

Quite frequently the swdling of the gland 
occurs after eating. It is possible, there- 
fore, that during mastication minute , par- 
ticles of food, mucoid debris or, in the pres- 
ence of oral infections, small accumula- 
tions of pus are forced into the duct orifice, 
thereby producing an obstruction. This 
results in a retention of the parotid secre- 
tions and the gland gradually becomes dif- 
fusely enlarged. It seems probable, there- 
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fore, that the bacteria entrapped in such 
an obstructed duct are in a medium which 
promotes their multiplication, while in the 
normal unobstructed duct they are con- 
tinually washed out of the duct system. 


(C) In epidemic parotitis (mumps), 
Hobbs, Sneierson, and Faust (22) have 
demonstrated the t 3 ^pical inflammatorj’^ pic- 
ture on the sialograms. 

{D) Miliary abscesses following strepto- 



Fir. ~-A {ahoie). .■^cute parotitis. The sialogram demonstrates typical droplet 
lormation or p-stic dilatations characteristic of this condition. 

, iMo'j;). Chronic recurrent parotitis. Sleno's duct is greatly dilated 

an i> lillcd with non-opaque inspissated material around which lipiodol collects and 
r ^ , 'y headed appearance. The dilated gland alveoli are represented 

n nc small spherical collections or droplets of lipiodol. 
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COCCUS and typhoid septicemias, according 
to Rocchi (40), give the identical roentgen ■ 
changes as observed in other inflammatory 
conditions. 

2. OBSTRUCTIONS 

Obstructions of Steno’s duct are pro- 
duced by duct calculi, stricture and ex- 
trinsic pressure on the duct by tumors or 
other extra-parotid affections. Each of 
these conditions is responsible for charac- 
teristic changes demonstrable by sialog- 
raphy. 

(A) Calculi in the parotid gland, as in 
other organs, are not always radiopaque. 
If, however, their presence is suspected, a 
roentgenographic examination of the af- 
fected parotid region should be made. 
Unusually small stones may not be visual- 
ized on the roentgenograms or they may be 
superimposed on dense structures and thus 
fail to be recognized. In some cases cal- 
'culi can be demonstrated .by utilizing a 
soft tissue technic in the anteroposterior 
projection. If located in the duct or ac- 
ces'sory gland, a very excellent demonstra- 
tion can be obtained on an oral or dental 
film. Sialography does not aid in the dem- 
onstration of a calculus in the gland; on 
the other hand, if the calculus is in Steno’s 
duct a filling defect or point of obstruction 
produced by the calculus is demonstrated 
by the lipiodol injection. The duct beyond 
the region of the obstruction is usually 
greatly dilated. The inflammatory changes 
associated with the presence of calculi are 
similar to the roentgen findings observed 
in other inflammatory conditions. Occa- 
sionally these changes are localized to a 
small portion of the gland. In the case 
illustrated in Figures 3-A and 3-B, both 
glands are extensively involved. 

New and Harper (32), analyzing 70 
cases of sahvary gland calculi, reported an 
incidence of 92.9 per cent for the submaxil- 
lary gland, 4.3 per cent for the parotid 
gland, and 2.8 per cent for the sublingual 
gland. Wakeley (44), on the other hand, 
gave the following percentage of incidence; 
submaxillary 63.2 per cent, parotid 20.6 per 
cent, and sublingual 16.2 per cent. W akeley 


states that multiple parotid calculi are 
more common than single, while in each of 
the three cases reported by New and Har- 
per a single calculus was found. In Noeh- 
ren’s (33) case 14 stones were removed 
from the parotid duct at one operation. 
In the two cases of this series multiple 
stones were found. 

The size of salivary calculi may -vary 
from that of a pin-point to one reported by 
Garretson (16) as measuring one and one- 
eighth inch in length and two inches in cir- 
cumference. Orth described a stone weigh- 
ing 70 grams. The calculi associated with 
the parotid gland and duct, however, are 
usually quite small, while those of larger 
size are usually found in the submaxillary 
and sublingual glands and ducts. 

{B) A stricture or a stenosis of Steno’s 
duct is generally well demonstrated by 
means of a hpiodol injection. If a com- 
plete stenosis exists, only the patent por- 
tion of the duct is visualized. A partial 
stricture is always clearly demonstrated as 
a marked narrowing or constriction. The 
portion of the duct beyond the point of 
obstruction is dilated. In the case illus- 
trated by Figure 4, three such conkricting 
regions were present; two of these are 
clearly demonstrated (Fig, 4-B) while 
the third was located near the duct orifice 
and was discovered when dilatation of the 
duct was attempted. 

In two of the cases in which the duct 
had been incised for removal of calculi, 
the duct was found patent for about one 
and two centimeters, respectively. At 
these points the stenosis was complete and 
neither probing nor attempted injection was 
successful. In each case the parotid gland 
and also the accessory lobule were defi- 
nitely palpable as an enlarged, firm, 
smoothly outhned mass. In these cases, 
the gland eventually undergoes complete 
atrophy due to pressure by the retained 
secretions. As a rule, inflammatory changes 
are not observed with this type of obstruc- 
tion. 

(C) Pressure on duct by extra-parotid 
disease may produce partial or intermittent 
obstruction. On the sialogram the point of 
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compression or displacement of the duct is 
readily demonstrated and in addition to 
the proximal dilatation of the duct s3’-stem, 
localized inflammatory changes ma}'- be ob- 
served. This roentgen picture may be seen 


with either infections or tumors located in 
close proximity to the gland or duct. 

We have observed one case in which a 
small mixed tumor located in the accessor}^ 
gland compressed the duct in such a wa}’- as 



gland calculi. Lateral roentgenogram of the right 
paroiKl region showing gland calculi as small rounded opacities in the retromandibu- 

^’f'°E’'am (anteroposterior projection) reveals typical inflamma- 
lefi' ^ associated with calculi, invohnng both parotid glands. The 

side had been inwf dilatations throughout the parenchjTna. The right 

chiectafic-'orcy^c d"^^ ^ 
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Fig. 4- A (above). Stricture of Steno’s duct. Lateral view demonstrates the 
marked dilatation of the entire duct system due to the presence of three strictures. 
Two are shown in Figure 4-B and the third, located near the duct orifice, was dis- 
covered when dilatation of the duct was attempted.. 

Fig. 4-J5 (below). High verte.x projection of the same patient as shown in Figure 
4-A. Two of the strictures are clearly visualized; one is located at the anterior 
border of the masseter muscle and the other about one centimeter distal to it. The 
duct system within the gland is greatly dilated but otherwise appears normal. 
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to produce an obstruction similar to that addition to the displacement of the duct by 
observed with stricture of the duct. the swelling, the sialograms demonstrate 

Infections, arising either in the soft tis- a normal duct system (Figs. 8-A and S-B). 



Fig. 5 {upper lejt). Structure of Steno’s duct. The major duct system is dilated and a definite constriction 
near the duct orifice in the buccal portion of the duct is visualized. 

Fig. Ci-A {upper right). Parotid gland fistula. Lateral roentgenogram demonstrates a fistulous tract per- 
sisting eight days after an incisional biopsy on a mixed salivary tumor. 

Fig. i'l-B {lower right). This fistulous tract is the result of a surgical biopsy on an adenocarcinoma of 
the parotid gland. Aspiration biopsy causes similar traumatic changes. Fistulae are also associated with 
infections and injuries. Whenever a biopsy procedure and a sialographic study are contemplated in the 
same individual, it is essential to have the lipiodol injection done first. The irregular puddling due to the 
trauma may be superimposed over ducts, obscuring duct detail, and thus may lead to an erroneous roentgen 
diagnosis. 

Fig. 7 {lower left). Xerostomia. This condition is characterized by a diminution or absence of salivary 
secretions, and ciry parchment-like oral mucous membranes. The sialograms are characteristic. The en- 
tire duct system, and especially Steno’s duct, is of a much smaller caliber than normally seen (Fig. 1). In ad- 
dition, the injection of a minimal amount of lipiodol (1 c.c.) results in diffusion of the opaque medium into the 
gland parenchyma. 


sues of the cheek or extending into the soft 3. fistul.® 

tissue from a primary focus in the teeth or Parotid fistulae are readily demonstrated 
the mandible, result in swelling which, in by sialography. The duct system and the 
turn, may produce certain degrees of ob- point of origin as well as the ramifications 
struction by displacing and compressing a of the sinus tract are clearly revealed by 
portion of the duct. In these cases, in the injected lipiodol. In this series four 
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salivary fistula; were studied, one following In the two cases studied, the mucous 
an incision of an abscess of the parotid membranes were extremely dry, parch- 
gland and three following biopsy proce- ment-like in appearance, and the tongue 



Fig. 8-.4. Fig. 8-B. 

Fig. 8-.4. Extra-parotid infection. Seven days before admission patient had two molar teeth extracted 
from left maxilla. Five days later swelling of cheek developed which gradually spread and involved the entire 
left side of face and cheek. The possibility of post-operative parotitis was considered and for this reason a 
lipiodol injection was performed. The lateral roentgenogram demonstrates a normal distal duct system. The 
anterior half of the duct, however, is thinned out, compressed and displaced laterally by the soft tissue swell- 
ing in the cheek. Incidentally the cause, an unsuspected osteomyelitis of the mandible arising in an apical 
tooth abscess, is demonstrated. 

Fig. S-B. The lateral roentgenogram shows the marked thinning out and lateral displacement of the an- 
terior half of the duct. 


dures. In the abscess case the fistula per- 
sisted for approximately six months and 
then spontaneously healed. 

4. XEROSTOMIA 

Xerostomia or aptyalism is due to a 
diminution of the salivary secretions. It 
may be apparent only during eating or may 
be so marked that the oral mucous mem- 
branes, tongue, and lips are completely dry. 
The major salivary glands may, exhibit no 
noticeable abnormality or may be palpably 
enlarged, in which case thick mucus may be 
expressed from the ducts. 

The sialograms in this- condition are 
rather characteristic. The entire duct 
system, and especially Steno’s duct, is of a 
much smaller cahber than is normally seen 
(Fig. 7). The injection of a minimal 
amount of lipiodol (one c.c.) results in dif- 
fusion of the opaque media into the gland 
parenchyma. 


was dry and fissured. The duct orifices 
were of pin-point size and were identified 
only after prolonged stimulation of sali- 
vary secretions by chewing gum and suck- 
ing lemons. 

5. MIKULICZ’ disease' 

The typical Mikulicz syndrome has been 
observed in one individual on whom 
parotid sialograms were performed. The 
duct system was found to be of normal size ; 
however, a low threshold tolerance for lipio- 
dol was observed as 1.25 c.c. readily dif- 
fused throughout the gland substance. 

6. EXTRA-PAROTID DISEASE 

In the consideration of treatment it is of 
great importance to determine whether a 
lesion arises in the gland itself or whether 
it is of extra-parotid origin. The extrinsic 
lesion, either infection or neoplasm, may 
be in any location adjacent to the gland, 
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such as the preauricular, mastoid, retro- 
mandibular, or submandibular regions. 

Infections arising in the soft tissues of 
the cheek, maxilla, or mandible may ex- 
tend and involve the parotid area. In the 
two cases of this series, the infections in- 
volved the entire side of the face and cheek. 
In one case the onset occurred one week 
after extraction of teeth, while in the other 
it had been present for a longer period. In 
both patients there was sufficient effidence 
to suggest the possibiUty of a post-opera- 
tive parotitis. The sialograms demon- 
strated a normal duct system, thereby 
definitely establishing an extra-parotid 
origin of the infection (Figs. S-A and S-B). 

As has been previously pointed out, the 
defect of a mixed turfior or the destructive 
changes of carcinoma primary in the gland 
are demonstrated by sialography. On the 
other hand, extrinsic tumors such as bran- 
chiogenic cysts, lymphadenitis, tubercu- 
lous lymphadenitis, lipomas, and meta- 
static cancer in the neck nodes may pro- 
duce a slight peripheral displacement or 
distortion of the terminal ramifications of 
the ducts, thus differentiating this t}'-pe of 
defect from that observed with mixed 
tumors. 

7. TRAUM.-\. 

Injur}' to the structures in the neighbor- 
hood of the parotid gland or duct may re- 
sult in a laceration or complete severance 
of Stcno’s duct or some of the secondar}' 
ducts. A sialographic study in these cases 
will reveal the extent and the location of 
ihe injur}' to cither the duct or gland. 
Furthermore, the procedure may be used 
post-operatively to demonstrate the pa- 
tency of the duct or any post-operative 
sequclffi such as connildc or partial stenosis 
or chronic inflamn’aiurv changes. Re- 
cently we performed .i ■sialographic study 
on a patient in whom a c( unplete severance 
of the duct had been successfully repaired. 
The sialograms revealed an entirely normal 
duct system. 

SUMMARY 

A sialographic study of .38 cases of vari- 
ous non-neoplastic conditions affecting the 


parotid gland is presented. The study in- 
cludes a brief consideration of clinical find- 
ings and their correlation to the roentgen 
findings in the following conditions : (1) in- 
flammatory disease, (2) obstructions, (3) 
fistulse, (4) xerostomia, (5) Mikulicz’ dis- 
ease, (6) extra-parotid diseases, and (7) 
trauma. 

The technic of injection is briefly de- 
scribed and the various conditions dis- 
cussed are illustrated. 
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ROENTGEN THERAPY BY THE METHOD OF CHAOUU 

By EUGENE P. PENDERGRASS, M.D., PHILIP J. HODES, M.D., and 
C. JUSTUS GARRAHAN, M.S., Philadelphia 

From the Department of Radiology, Hospital of the University of Pennsylvania 

^PHE purpose of this communication is In addition, the beam passes through the 
to present our experiences with the cooling water (approximately 2 mm.) 
contact roentgen therapy unit which and a thin metal foil window, which forrns 
was obtained one and a half years ago part of the water jacket. The total in- 
through the generosit}’’ of Mr. W. H. herent filtration, as stated by the manu- 
Donner. Obviously, from such a brief facturer, is approximately equivalent to 
experience, we can draw no definite con- 0.2 mm. of nickel. While the rated 
elusions, but we can present for your con- capacity of the tube is 60 kv., 4 ma., we 
sideration certain physical data and clini- chose to operate at 50 kv., 4 ma., to assure 
cal impressions, which, perhaps, may be omselves of longer tube life. Factory 
of assistance to those who are interested calibrations were used to determine the 
in this type of therapy. settings. When the voltage was later 

Due to technical advances in x-ra)'^ checked with a Behr Generating Volt- 

tube design, it has become possible to meter, we discovered we were really 
utilize efficiently the lower voltages (45-60 operating at 45 kv. 

k^^) in radiation therapy. VTiile such Since the high tension lead is shock- 

low voltages were attainable in the past, proofed and the anode at ground poten- 

safe target-skin distances were so great tial, extremely short distances can be used 
that skin dosage rates were too low for with impunity. The shortest possible tar- 
practical use. At the present time, how- get-skin distance is 3 mm., the thickness 
ever, it is feasible, with modern shock- of the water jacket. In practice, how- 
proof equipment, to use ver)’- short target- ever, from 3 to 5 cm. distances are generally 
skin distances (5 cm. and less), and, preferred (Fig. 2), being careful to avoid 
thereby, to increase the skin dosage rate the water jacket window, which, due to its 
to practical values. excessive thinness, is very easily punctmed 

High Tension Generator . — Several re- when the applicators are slipped into 
ports describing the generating equipment place. 

of the Chaoul unit have already appeared Water Supply for Cooling . — For adequate 

in the literature (1, 6). Briefly, the x-ray cooling of the target, a flow of from 1 to 2 
tube is activated by a constant potential liters of water per minute is necessary, 
generator (Siemens’ Alonopan), using a In order to assure this flow, water pres- 
modified Greinacher circuit. VTiile the sures dangerously close to the rupturing 
unit includes a constant potential genera- pressure of the foil window must be 
tor, one can employ a pulsating generator maintained. The most satisfactory water 
of proper capacity to energize the tube. supply is one with a constant head. 
X-ray Tube . — The x-ray tube is a such as that obtained with an elevated 
modification of the Lenard ra}"^ tube water tank. Unfortunately, we were not 
(Fig. 1). The electron beam passes down able to place our water tank high enough 
a grounded metal cylinder, striking at the to assure adequate flow and found it 
end a target of gold-plated nickel. The necessary, therefore, to use a reduction 
ra 3 -s emerge through the target, which, valve in the afferent water supply and a 
tlierefore, acts as part of the filtration, pressure relay in the efferent stream. 

"Presented before the Fifth International Congress ^uch a system insures reasonable Safety, 
of Radiolog>-, at Chicago. Sept. 1.3-17, 1937. if the Ordinary water supply is used. 
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PHYSICAL DATA 

In view of the low voltage and the short 
target-skin distances employed, it was 
expected that the intensity gradients in a 



Fig. 1. Chaoul therapy tube. (1) High ten- 
sion connection; (2) Porcelain housing, protection 
incorporated; (3) Cathode; (5) Water-cooling 
lead; (G) Aperture for rays; (7) Focal “spot”; 
(8) Patient’s skin. (IFi7/( permission of Mayneord.) 


phantom would be too large to be followed 
with an ordinary dosimeter. In order to 
plot these gradients, Mayneord (7, 8) 
developed an ionization chamber with a 
small active volume particularly adapted 
to this problem (Figs. 3 and 4). Through 
the generosity of Dr. Mayneord and Mr. 
W. H. Donner, we were presented with a 
dosimeter of this type. 

Dosimeter . — The dosimeter consists of a 
small ionization chamber (active volume, 
3 cubic mm.) connected by a lead to a 
Lindemann electrometer (Fig. 3). The 
whole assembly is small and light, mounted 
on a rack and slide which permits accurate 
vertical and horizontal motion, to within 
0.1 mm., which is ideal for measurements 
of steep intensity gradients. The lead 
to the chamber consists of a brass tube 
which shields the central wire, mounted 
within amber buttons. Ample provision 
has been made for the evacuation and 
immersion of the lead in a water phantom. 
In spite of the low voltage (45 kv.) with 
which we worked, it was necessary to 
evacuate this lead continuously (Cenco 
Hyvac), in order to minimize the effects of 
stray ionization in the tube (Fig. 4). 

In spite of the high sensitivity of the 
Lindemann electrometer, it is quite rugged. 
The needle is viewed by transmitted light, 
the image being projected through a 


microscope onto a ground-glass slide. 
Under action of the roentgen rays, charge 
is accumulated on the insulated measuring 
system and the charging rate determined 
in the usual manner with a stop-watch. 



Fig. 2. Applicators supplied by manufacturer. 

"A” — 5 cm. — 3 cm. 

diam. — 102 r/min. 

“B” — 5 cm. — 2.5 cm. 

“ — 108 r/min. 

"C” — 3 cm. — 2.5 cm. 

" —215 r/min. 

“D” — 3 cm. — 2 cm. 

“ —234 r/min. 

“E” — 5 cm. — 2 cm. 

" —106 r/min. 

"F” — 5 cm. — 4 cm. 

" — ^110 r/min. 


"G” — 5cm. — 3 X 1.3 cm. — 111 r/min. 

“H”~3 cm.— 3 X 2 cm. —243 r/min. 

“I” — 5 cm. — 4 X 1.5 cm. — 110 r/min. 

“J” — 5 cm.— 4 X 2 cm. —108 r/min. 

“K” — 5 cm.— 4.5 X 2.6 cm. — 110 r/min. 

"L” — 5 cm. — 4.6 cm. diam. — 98 r/min. 

All determinations made at 45 kv., 4 ma. 

Ernst, Frik, and Ott (6), Chaoul (1, 2), 
Morison, Hugo, and Mayneord (7, 8) 
have published excellent papers contain- 
ing data on the physical characteristics of 
the rays emitted at 60 kv. by the Chaoul 
apparatus. Our data concern radiations 
produced at 45 kv. To facilitate com- 
parison of these data, we have followed, 
as nearly as possible, the outline of Mayne- 
ord’s observations (7). The rays were 
generated at a peak voltage of 45, with a 
ripple of 4 per cent, current being kept 
constant at 4 ma. 

Intensity of Radiation . — The intensity 
in r per minute was determined by means 
of a Siemens’ dosimeter with a special low 
voltage ionization chamber. This instru- 
ment was checked several times against a 
similar instrument standardized by the 
Bureau of Standards. The dosimeter, 
equipped with a scale indicating the out- 
put in r per minute, was, in our experience, 
subject to considerable variation. Anyone 
using such a dosimeter should be aware of 
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the inaccuracy of its calibration in absolute 
units If, however, proper corrective fac- 
tor ke supplied by the Bureau of Stand- 
ards, such an instrument can be used for 
absolute measurements. 


kv., with a similar filter, the intensity is 
61 r per minute at the same target-skin 
distance. 

Measurements were made to determine 
whether or not small masses of vaseline, 



Fig. 3. Mayneord dosimeter. {A) Entrance for lead into electrom- 
eter; (B) Electrometer; (C) Telescope'; (D) Prism; (E) Set 
screws for slide and rack to move electrometer; (E) Ground glass rule. 


In stating average values of intensity of 
radiation, one is confronted with large 
variations in output between x-ray tubes. 
These variations may be as high as 50 
per cent. However, in carefully chosen 
tubes, we have found the average output 
to be from 90 to 100 r per minute at 5 cm. ; 
from 200 to 245 r at 3 cm., and an esti- 
mated 2,000 r per minute at contact 
(3 mm.). (See Fig. 12.) It should be 
emphasized that the high intensities are 
due to the short distances used. At 50 
cm. distance, the intensity is approxi- 
mately 1 r per minute, whereas at 200 


used to lubricate the applicators, would 
influence the output if interposed in the 
beam. The results indicated that reason- 
able quantities of vaseline had negligible 
effects upon the intensity of the energizing 
beam. 

Quality of Radiation . — ^The absorption 
can've is regarded as acceptable for specify- 
ing x-ray quality (9, 11). In view of this, 
we elected to limit ourselves to this 
method. 

Half Value Layer . — ^The absorption 
curve was determined in aluminum, since 
measurements in copper at this voltage 
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are inaccurate. These data (Fig. 5) re- 
veal the half value layer to be 2.4 mm. 
aluminum. From the semi-logarithmic 
curve (Fig. 5), the effective wave length 
was found to be 0.3S A. This was cal- 


40 per cent). This may be attributed to 
various phenomena. Mayneord called at- 
tention to the increased filtration as the 
angle of emergence deviates from 90 de- 
grees. Another concerns the long path of 



Fig. 4. Apparatus used to determine intensity distributions. (A) Stand holding- 
contact tube; (B) Anode portion of tube; (C) Water phantom; (D) Porcelain 
holder for tube; (£) Hy vac pump; (F) Ionization chamber and lead to electrometer. 


culated from the slope of the straight por- 
tion of the curve by means of the formula; 

~ = 14.45 3 -i- 0.15 (10). 

2.1 

Focal Spot. — Pin-hole photographs of 
the focal spot revealed it to be approxi- 
mately 1.6 cm. in diameter. The focal 
spot picture was made through a pin-hole 
0.4 mm. in diameter (Fig. 6). The focal- 
pin-hole distance was 24 inches (61 cm.) ; 
and the pin-hole-film distance, 12 in. 
(30.5 cm.). The exposure time was 45 
minutes at 45 kv., 4 ma. 

Radial Variations in Intensity . — ^The 
radial variation of intensity was deter- 
mined in air and in a water phantom 
(Fig. 7) . We found that the intensity falls 
off toward the periphery of the field (30 to 


the cathode-ray beam, which makes focus- 
ing difficult. In addition, the grounded 
metal cylinder attracts electrons, which 
decreases their density in the periphery of 
the beam. 

Variation of Intensity with Distance . — 
The inverse square law of variation with 
distance could not be assumed to hold with 
such a large focal spot at short distances. 
Our investigations, however, revealed that 
there was a close agreement between the 
inverse square law and the experimental 
results (Fig. 8). 

Back-scatter. — The surface back-scatter 
was determined by first measuring the in- 
tensity, in air, in the plane of the end of 
an applicator. The intensity was then 
measured at the surface of a water phan- 
tom (the chamber being half submerged), 
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with which the target is applied to the eye 
is equal to the ease with which emanation 
was utilized. ■ 

After anesthetizing the eyes, the lids are 
■everted and plastic lead applied to the 


eyelashes for protection. A special in- 
strument, used to evert the lid, serves as 
protection to the globe. Each eye is 
treated at from 3 to 4 cm. distance, de- 
livering about 250 to 300 r in from one and 
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one-half to two minutes. A similar treat- 
ment is usually repeated in from four to 
six weeks, following which several months 
are allowed to elapse. We have given four 
such treatments to each eye, over a period 


where do we use it with more satisfaction 
than for infections around the eyes, nose, 
and ears. These areas are particularly 
suited for the various applicators. Daily 
doses of from 100 to 200 r usually suffice if 



of one year, before obtaining the desired 
results. The limitations and prognosis 
with Chaoul therapy are similar to those 
already discussed for radium and emana- 
tion. 

Anal Conditions: Pruritus Ani.—The 
ease with which the applicator is fitted to 
the anus recommends its use in this con- 
dition. Doses of 200 r, repeated once or 
twice at twenty-four-hour intervals, are 
usually sufficient to relieve the itching. 

Rectal Condylomas . — Doses of 200 r, re- 
peated daily over a period of from four to 
five days, are usually sufficient to remove 
tliese lesions. As a rule, these warts re- 
gress slowl)^ over a period of about four 
weeks until they are no longer visible. 
The itching which frequently attends these 
venereal lesions disappears witliin the first 
few days. 

Infections . — We have used low voltage 
therapy successfully in the treatment of 
small infections all over the body, but no- 


repeated once or twice, although somewhat 
higher doses are necessary in the treatment 
of axillary infections. 

Evidence is now accumulating which 
points to the small lymphoid tufts scat- 
tered irregularly over the nasal and oral 
pharynx as important foci of infection. 
The ease with which these areas can be 
treated through the mouth by means of 
the low voltage technic may, in the future, 
be responsible for selecting it as a method 
of choice. 

Malignancy . — Our experience with Cha- 
oul therapy for neoplasms is almost en- 
tirely limited to lesions of the skin, lips, 
and easily accessible portions of the mouth. 
We have purposely avoided more difficult 
lesions. As our experience increases, it 
is our plan to include such lesions else- 
where as may be susceptible to this type 
of therapeutic approach. 

We have treated approximately thirty 
malignancies, with very satisfactory re- 
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suits. Failures occurred in two patients 
wliose lesions were far advanced. In 
tliese patients, the more superficial por- 
tions of the lesions healed, whereas the 
deeper portions were unaffected. This 


comes erythematous and less indurated. 
The lesion gradually disappears as the 
total dose approaches 6,000 r. With ex- 
perience, one can usually tell when enough 
radiation has been delivered by the “feel” 



Fig. 15. Variation of intensity along various vertical axes. Applicator "L” (46 kv., 4 nia.). 
Ordinates, percent dose ; Abscissa:, depth in centimeters ; Designations on curves, radial distance 
in centimeters. 


experience would seem to indicate that 
deep lesions are not susceptible to this 
type of therapy alone. 

Most early superficial cancers may be 
adequately treated through one portal. 
The larger lesions, requiring multiple ports, 
are more difficult because portals must be 
planned to compensate for the radial drop 
in intensity. As a rule, each portal re- 
ceives from 300 to 400 r daily. If mul- 
tiple portals are employed, each portal is 
treated daily. Changes in the lesion and 
healthy skin are usually manifest by the 
fourth to sixth day. The entire area be- 


and appearance of the treated area. While 
from 6,000 to 7,000 r ordinarily suffice, we 
have given 9,000 r, fractionated over a 
period of 30 days, before complete re- 
gression of the malignancy was obtained. 

Lip Cancers . — ^These lesions may require 
one or more portals. Each field receives 
from 300 to 400 r at each sitting. The 
total dose depends upon one’s clinical 
judgment, as it varies for different tumors. 
In most instances, from 8,000 to 10,000 r 
as a total dose has produced complete re- 
gression. 

We have not been able to use the Chaoul 
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apparatus for intra-oral carcinomas as 
freely as one would expect. MTiile the unit 
is extremely flexible, certain portions of 
the mouth — the posterior, gingival, and 
external gingival surfaces — are not easily 
approached with the applicator. These 
inaccessible regions are still being treated 
with radium and high voltage radiation. 
In some instances, the other portions of 
the mouth and buccal mucosa are treated 
with the contact therapy machine. When- 
ever indicated, interstitial radium, radon, 
or high voltage external radiation are used 
to supplement intra-oral applications. 

The daily dose is of the same intensity 
as that delivered for lip and skin cancers. 
The total dose usually approaches 8,000 r, 
but here, again, one is governed by the 
reaction. IWiile patients complain of burn- 
ing during the height of reaction, the pain 
is not so diffuse or so severe as with high 
voltage radiation. 

The small size of the applicator makes 
the use of the Chaoul unit unsatisfactory 
for the treatment of large lesions. The 
time taken to treat multiple ports, and the 
lack of uniformity of radiation in each 
treated portal, militate against its use in 
such instances. These large areas are 
treated best at greater distances, in order 
to insure more uniform distribution of 
radiation. 

Orbital malignancies are particularly 
well suited to treatment with the Chaoul 
unit. The ease with which the eye is ap- 
proached. and the short time (from one to 
three minutes) necessar}’^ for each treat- 
ment, when considered in the light of 
its energy distribution, make the Chaoul 
technic preferable to other types of radia- 
tion. WTien necessar}L portals can be 
shaped exactly to fit the lesion, allowing 
one to use extremely high doses without 


ill effects. One patient received 8,200 r 
(portal 1 cm. in diameter), directed into 
the sclera, over a period of 30 days, with- 
out subjective or objective ocular changes. 
This patient’s vision and fundal studies 
have remained unaffected for over one 
3 ^ear. 

SUMMARY 

Low voltage therapy (Chaoul technic) 
is indicated as a procedure of choice in 
lesions so situated that short treatments 
are desirable. 

It is a satisfactor)’- therapeutic procedure 
in selected cases in which it is desirable to 
obtain the maximum amount of effect in 
the superficial tissues. 
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CHOLECySTOGRAPHY: THE SINGLE-DOSE VERSUS THE DOUBLE-DOSE METHODS 

OF ADMINISTERING THE DYE 

By MAURICE FELDMAN, M.D., Baltimore, Maryland 


III N recent years there has been a tendency 
to improve the roentgen technic in 
cholecystography, especially in the dos- 
age of the dye and the time of its adminis- 
tration. It is now generall}'’ agreed that 
the increase in the dosage of tetraiodo- 
phenolphthalein has materially improved 
the density of the gall-bladder shadow. 
However, there are still some controversial 
opinions as to how the dye should be ad- 
ministered, whether by the single- or the 
double-dose method. In order to determine 
the efficac)’’ of either one of the methods of 
administration, a series of 200 normal cases 
were studied: 100 by the single-dose 
method, and 100 by the double-dose pro- 
cedure. 

In 1926, Morrison and the writer (1) 
recommended that the maximum dosage of 
tetraiodophenolphthalein should be given 
in divided doses to obtain the greatest uni- 
formity of density of the vesicular shadow, 
as well as to eliminate some of the unto- 
ward reactions following its administra- 
tion. In a more recent communication (2) 
a minimum dosage of six grams of dye ad- 
ministered in a single dose was advocated, 
in order to produce uniform gall-bladder 
shadows of good density and to simplify 
the mode of administration. Since then, 
others have recommended the administra- 
tion of a similar dosage, and some now rec- 
ommend a larger dose. However, it has 
been pointed out that the larger dosage is 
more effective when administered in two 
doses at different intervals. Thus the so- 
called double-dose method is now being 
advocated as one superior to the single-dose 
procedure. 

In 100 cases in which the single-dose 
method was utilized, a minimum dose of 
six grams of tetraiodophenolphthalein was 
administered to those patients weighing up 
to 160 pounds; nine grams to those weigh- 
ing from 160 to 200 pounds, and 12 grams 
to those weighing over 200 pounds. The 


dye was administered by the technician or 
roentgenologist, from one to two hours 
after the ingeg^tion of a cup of tea and two 
slices of toast. 

In the double-dose method, three grams 
of dye were administered at noon and three 
grams at 6 p.m. An additional dose of dye 
was given at 9 p.m. to those weighing over 
175 pounds, in order to equalize the dosage 
factor in the two series. 

With the exception of the method of 
administration of the dye, the technic was 
carried out similarly in both series. A pa- 
tient was allowed only water, orange or' 
pineapple juice. If the patient complained 
of diarrhea or a tendency to loose bowels, 
two teaspoonsful of paregoric were given 
immediately following the initial dose of 
the dye. Otherwise, paregoric need not be 
given as a routine measure. On the next 
morning the patient was instructed to drink 
a glass of water, and to take an enema be- 
fore coming for the x-ray examination. 

This routine study permitted us to ob- 
tain accurate information regarding the 
effects of the different dosages of dye as 
well as the advantages or disadvantages of 
the single- or double-dose method of ad- 
ministration. 

As a result of this study, it was found 
that reactions following the administration 
of the dye by either method did not differ 
significantly. However, the advantage of 
the single dose as far as the effects of the dye 
are concerned, proved, in our experience, 
to be a more favorable procedure. In the 
majority of cases there were a few symp- 
toms such as mild nausea ; rarely vomiting ; 
and three or four bowel movements. When 
these symptoms occurred, the patient ex- 
perienced them only once, whereas if the 
two doses were given separately, not in- 
frequently there were two periods of reac- 
tions — one after each dose. In the double- 
dose method there may be no reaction at 
all following the first dose, but it may occur 
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after the second dose, or vice versa. An- 
other disadvantage of the double -dose pro- 
cedin'e which is not infrequent^ experi- 
enced, is that if the patient is greatty 
alarmed by the symptoms following the first 
dose of dye, the second dose may not be 
taken for fear of further reactions. On the 
whole, however, these studies have clearly 
shown that the occurrence of symptoms in 
the majority of cases are neghgible, re- 
gardless of how or when the d 3 ’-e is adminis- 
tered. It has also been shown that the addi- 
tional amount of dye administered by giv- 
ing the larger dosage b}^ either method is 
not as a rule disturbing to the patient. 

A comparison of the density of the 
vesicular shadows was carefully made in 
each series of cases to determine whether 
or not the method of administration pro- 
duced any material difference between the 
two procedures. An analysis of the 200 
cases yielded such similarit}’^ of cholecysto- 
graphic pictures that one can definitely 
state there to be no noticeable difference in 
the shadows to warrant the double-dose pro- 
cedure. This stud}’ proved beyond doubt 
that the single-dose method of administer- 
ing the dye produces good diagnostic vesic- 
ular shadows, in the normal case, in every 
instance. 

It is noteworthy to direct attention to 
the fact that one of the main features of the 
double-dose method is that this procedure 
allows a greater period of absorption of 
the dye from the intestine. Theoretically, 
however, this procedure should produce a 
superior cliolecystogram, since probably 
more of the dye is absorbed from the in- 
testine. Notwithstanding this factor, it 
has not been proven tliat more of the dye 
has actually been absorbed. 

Since the diagnostic evaluation of the 
cliolecystographic shadows in the two series 


of cases were similar, the single-dose 
method offers the advantage of simplicity. 

CONCLUSIONS 

1. The diagnostic results following the 
administration of a large single dose of 
tetraiodophenolphthalein in cholecysto- 
graphic studies of the gall bladder do not 
differ in any way from those of the double- 
dose method. 

2. The single-dose method simplifies 
the cholecystographic test. The dye is 
given by the technician or roentgenologist, 
making certain that the full amount of the 
dye is administered at a definite time. 

3. The double-dose method offers no 
superior shadows over those obtained by 
the single-dose procedure. 

4. The double-dose method does not 
prevent or lessen the reactions of the dye 
upon the digestive tract. 

5. The large single-dose method does 
not as a rule produce any uncertainties 
in the production of diagnostic vesicular 
shadows, nor does it require retakes if the 
technic is carried out properly. 

6. The prolonged period of absorption 
of the dye from the intestine is theoretically 
of some advantage, but is not necessary, 
except in cases of extreme diarrhea, for 
the production of normal vesicular shadows. 

7. Regardless of whether the single- 
dose or the double-dose method is utilized, 
good results may be secured by either pro- 
cedure, providing enough of the dye is 
administered. 

2425 Eutaw Place 
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THE INFLUENCE OF ULTRA-VIOLET RAYS ON THE BODY WEIGHT 

By FRIEDRICH ELLINGER, M.D., Copenhagen, Denmark 
From the Biological Institute of the Carlsberg Foundation 


^HE experiments reported in this paper parts of the scale on the electrometer, we 
are meant to be a contribution to the found the following time averages with dia- 
problem of general ray-reaction, the phragms of 3.6 mm. : 

results of whicll appear to have a theoretical 500 in 40 cm. distance reflector fonvard ll.G sec. 
interest as well as a practical one. IS 300 in 25 cm. distance reflector back 11.3 sec. 


METHODS 

A total of 141 white mice were used, all 
of tlie male sex. There were two series: 
Series A was abundantly nourished, being 
fed 32 gm. bread per week — i.e., 8 gm. 
each Monday and Wednesday and 16 gm. 
on Friday. Series B was scantily nourished, 
being fed 16 gm. bread per week — i.e., 
4 gm. each Monday and Wednesday and 
8 gm. on Friday. Water was supplied to 
both series ad libitum. In Series A, 45 
mice were radiated while 34 sert'-ed as con- 
trols. In Series B, 32 mice were irradiated 
while 34 sen'^ed as controls. 

The radiation took place daily except 
Thursday and Sunday. As a light source 
we used the mercury vapor lamp, type S 
500 (Hanauer Quarzlampengesellschaft), 
with the reflector pushed forward. The 
radiation time varied from five to eight 
minutes; the distance was 40 centimeters. 
The mice were kept in a tin box with a 
wire cover. During radiation the tempera- 
ture on the bottom of the box was about 
38° C. 

RESULTS 

I. Determination of the Radiation Dos- 
age.— The determination of the radiation 
dosage was made with the aid of a photo- 
electric cell (zinc cell). With the aid of 
this cell (1), comparative measurements 
were carried out between the lamp Type 
S 300 and the one of the Type S 500 used 
here. Unpublished experiments have 
shown that Type S 300 is equal in its inten- 
sity to the older type used in our earlier 
experiments (2) for the determination of 
the erythema threshold value. For ten 


Under the above-mentioned conditions 
these two lamps were, therefore, to be con- 
sidered as equal in intensity. The re- 
quired distance was thus determined. 

For the determination of radiation time, 
however, it was furthermore necessary to 
account for the diminution of the radia- 
tion through the wire cover. For this pur- 
pose we chose three wire covers and fixed 
them in front of the diaphragms. Then we 
measured the time for ten parts of the scale 
of the electrometer, using the lamp S 500 
at 40 cm. distance. Table I gives the 
time averages received. 

TABLE I 

S 500 without wire cover 12.2 seconds 

S 500 with wire cover A 21.5 seconds 

S 500 with wire cover B 22.5 seconds 

S 500 with wire cover C 21.8 seconds 

Thus it appears that the wire cover di- 
minishes the intensity by about 60 per cent. 

Our experience has shown us that with a 
lamp of the Type S 300 at 25 cm. distance 
(reflector pushed back) about 100 seconds 
are sufficient to produce a threshold-ery- 
thema of the human skin on the forearm. 
Now, supposing that the sensibility of the 
human skin on the inside of the forearm 
is equal to that of the skin of mice on ears 
and tail, a dosage of 200 seconds with S 
500, under the same conditions as above, 
should be sufficient to produce such an 
erythema on mice. However, it appeared 
that 200 seconds were not enough. There- 
fore, we began our radiation anew, this 
time at 40 cm. distance and 300 seconds 
(6 minutes). After 24 hours this dosage 
effected in the majority of the mice a weak 
erythema of the tails and ears, and after a 
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second radiation, this erythema appeared 
more clearly. 

II. Infltience of the Nutrition and Radia- 


on the point marked by arrow, we succeeded 
in stopping once more the rising of the 
weight curve of the radiated animals. 


% 



tion on the Body Weight . — Our results on 
the influence of nutrition and radiation are 
contained in Figure 1. The ordinate indi- 
cates the increase or decrease of the body 
weight in percentage of the body weight at 
the beginning of the experiments; the 
abscissa indicates the time. Table II indi- 
cates in parentheses the number of animals 
from which the weight averages, used in 
Figure 1, were calculated. 

As can be seen from Table II, the ultra- 
violet radiation causes in both series a 
weight loss which, however, diminishes in 
both series after about fourteen days, so 
that the weight curves of the radiated 
animals approach again that of the non- 
radiated ones. 

It is very interesting to see that this 
weight loss on the part of the radiated 
animals is apparently connected with the 
de\ clopment of the erythema, as shown in 
Figure 2. ^ In this experiment by increasing 
the radiation time from six to eight minutes 


DISCUSSION OF THE EXPERIMENTS 

The weight losses found in our experi- 
ments could be explained only by an in- 
crease of metabolism and thus directed our 
attention to the thyroid gland, the in- 
creased activity of which might be the 
cause of this increased metabolism. 

Such an increased activity of the thyroid 
gland as a result of radiation has been 
found by a number of authors (listed in 
Laurens, 3, and Ellinger, 4). However, 


TABLE II 


Daj' Series A Series B 

Control Radiated Control Radiated 
5 -}-6%(34) +1%(45) -13%(34) -19%(32) 

r -1-0% (34) -2% (43) -16% (34) -21% (31) 

9 -(-6% (34) -2% (39) -15% (22) -23% (23) 

12 +10%(24) +1%(28) -20%(31) -23%(19) 

14 -1-13% (24) -fl%(28) -18% (30) -27% (12) 

10 -1-18%(18) +7%(15) -14%(14) -29%(11) 

15 -!-217o(18) +10%(13) -19%(19) -25%(11) 

21 -1-21% (18) -h 9% (12) -20% (19) -24% (10) 

23 -1-27%(18) -1-11%(12) 

20 -f24%(18) -fl0% (9) 

28 -f.31%(18) -1-23% (9) 
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there are some experiments the results of seem to us, however, to be quite interesting 
whieh lack such an effect (Mayerson, 5). in connection with our results from the 
In the hope of getting further insight course of the w^eight curve as well as from 


% 



Fig. 2. 


into the state of function of the thyroid 
gland in our experiments we applied the 
acetonitril test for thyroid, after Reid 
Hunt (6), to some of the mice. For this 
purpose a 2 per cent solution of acetonitril 
was used for a subcutaneous injection. The 
solution was prepared fresh each time. 
The dosage was 1.5 mg./gm. body weight. 
As a preliminary communication we pub- 
lish our results in Table III. 


TABLE III. — (acetonitril TESt) 


Radiation 
for Days 
5 
10 
14 
28 


Dead aft 
Radiated 
Animals 
6 from 10 

6 from 10 

7 from 12 
6 from 6 


24 Hours 

Controls 
2 from 9 
7 from 10 

5 from 6 

6 from 10 


Reaction 

after 

Reid Hunt 
negative 
positive (?) 
positive 
negative 


Therefore, it seems as if really in the 
second week the decrease of the weight 
curve is accompanied by a parallel increase 
of the activity of the thyroid gland. For 
the time being, however, we want to report 
with all reserves, intending to secure them 
by further systematical research^ They 

> In the meantime these preliminary results are 
secured by further experiments as reported in Acta 
Radiologica, 3, 195, 1938. 


other points of view. An increase in the 
tolerance of radiated white mice toward 
acetonitril has already been described by 
Bruman and Blomberg (7). An intima- 
tion of such an effect was also described by 
Riesser and Hadrossek (8). Bruman and 
Blomberg were able to reach the same find- 
ings, concluding that there is an increase in 
the actiydty of the thyroid gland as well 
by ultra-violet rays as by vitamin D doses. 
They declare, therefore, that formation of 
vitamin D in the skin is the primary process 
of this secondary ultra-violet ray reaction 
on the thyroid gland. We do not agree 
with this suggestion, and for the following 
reasons ; 

It appears from our findings reported 
above (mainly Fig. 2) that the change in 
the weight curve apparently is a function 
of the radiation time and thus influenced 
by the degree to which the skin is light- 
accustomed. This seems, in my opinion, to 
point to the fact that here the formation of 
histamine-like substances is to be made 
responsible for this secondary radiation 
effect. For, if the vitamin D formation 
were in question, then the photochemical 
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formation of the ^itamia D in the skin 
Y-ould always have to be the same with the 
same radiation dosage, because this proc- 
ess must take place in the fatt}-- substances 
of the skin and must, therefore, be inde- 
pendent of the degree to which the skin is 
light-accustomed. 

The formation of histamine-hke sub- 
stances is, however, dependent on the in- 
creasing thickness of the hom-cell layer of 
the skin tmder the ultra-'^dolet radiation, 
depending, therefore, on the degree to 
which the skin is ahead}* light-accustomed. 

Thus it seems that our weight curve as 
well as preliminar}' residts of the acetonitril 
test of radiated animals offer a new argu- 
ment for the histamine theor}* of the ray 
effects, and at the same time our suggestion 
that histamine-hke substances are pla 3 dng 
a decisive role could explain the conflicting 
results of the authors on the outcome of the 
acetonitril test by radiated mice. 

Besides the possibiUty of the influence of 
the th}Toid gland on the metaboHsm we 
must also take in consideration the possible 
influence of the th}Totropic hormone of 
the pituitar}' gland (Paal, 9). 

Mliatever the explanation of our results 
might be after fmther research, the follow- 
ing practical conclusions can already be 
drawn. 

The apphcation of ultra-violet rays and 
the prevention of a higher degree of be- 


coming light-accustomed, combined ivith 
scant}' caloric nutrition, might be recom- 
mended also for producing a weight decrease 
in the human body for therapeutical pur- 
poses, a proposition which, considering the 
degree to which the hmnan body is Hght- 
accustomed, is easy to be realized. 


SUMJLARY 

A weight decrease in white mice was 
found after radiation vith ultra-violet Hght 
under certain conditions of nutrition, and 
an increase in the activity of thyroid gland 
was made responsible for these results. 
This seems to pro\dde an additional basis 
for the histamine theor}’- of the ray-reac- 
tion, and has perhaps some bearing on the 
treatment of certain kinds of adiposity. 

561 West 141st Street, New York City 
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THE TREATMENT OF CARCINOMA OF THE BREAST 

TECHNIC, COMPLICATIONS, AND RESULTS^ 

By ELIZABETH NEWCOMER, M.D., De7iven Colorado 


^PHE treatment of cancer of the breast 
is a complicated problem. For years 
surgery was the only solution, and a 
few surgeons still believe it to be the only 
solution. Most of the surgeons to-day, 
however, feel that some form of irradiation 
must be combined with surgery in the 
treatment of cancer of the breast. 

Surgeons divide cancer of the breast into 
two groups, namely, operable and inoper- 
able; but differ widely as to what consti- 
tutes operability. 

If tlie tumor is small and movable, local- 
ized within the breast with no palpable 
axillary nodes, the general method of 
treatment to-day in a proven case of car- 
cinoma is the radical removal of the breast. 
A simple mastectomy would probably be 
sufficient when the cancer is confined to 
the breast, if it were not for the chance of 
error in the clinical diagnosis. 

In a study of cases by Harrington (6) in 
which there were no palpable lymph nodes, 
29 per cent were found to have metastases 
at operation. White (12), in his analysis 
of 195 operable cases, found that 38 per 
cent had clinical axillary disease, but a 
careful microscopic examination proved 
51 per cent to have axillary metastases. 

Radical surgical removal is therefore in- 
dicated in all cancers of the breast in this 
early stage. This must be thorough and 
should destroy all the cancer-bearing area. 
Incomplete or careless operation, soiling 
of tissues during the operation, and care- 
lessness in obtaining a specimen for diag- 
nosis may result in recurrence or metas- 
tasis. 

The percentage of five-year cures of 
carcinoma of the breast, when the disease 
is confined to the breast, varies with differ- 

* Presented before the Fourth Midsummer Radio- 
ogical Conference, Aug. 11-13, 1938, at Denver, 
Colorado. 


ent surgeons, but the average taken from 
available statistics is 70 per cent. 

The real problem confronting the sur- 
geon is the curability of cancer of the breast 
when the axillary nodes are invaded. The 
percentage of five-year cures drops mark- 
edly when the disease is in this stage, and 
only from 25 to 28 per cent will be alive 
and well after five years. Portmann (9), 
in his statistics compiled from reports in 
the literature, gives the percentages as 
varying from 15 to 52.1 per cent, the mean 
average being 28 per cent. 

In the late stage of the disease in which 
there are supraclavicular or distant metas- 
tases or recurrences following incomplete 
surgery, further operation will seldom re- 
sult in a cure or in the prolongation of the 
life of the patient. A five-year survival 
after operation in this stage is very rare. 

To recapitulate: With radical surgery, 
70 per cent of five-year cures can be ob- 
tained if the cancer is confined to the 
breast, and only 28 per cent if the axillary 
glands are involved. These percentages 
have varied but little since the first radical 
operation was described; therefore, little 
further improvement can be expected by 
surgery alone. 

The next question then is, can the radi- 
ologist produce any additional results in the 
treatment of cancer of the breast? 

The use of x-rays in the treatment of 
cancer of the breast practically began in 
1914 with the advent of the Coolidge tube. 
In the beginning only low voltage, low 
dosage, and light filtration were used, and 
the dosage and methods of treatment had 
to be devised from experience and from the 
results obtained. This has been a slow 
process, technics have been changed from 
year to year, and no uniform method of 
roentgen therapy of the breast is used even 
to-day. 
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Portmann (9) says; “As a matter of 
fact, roentgen therapeutic methods have 
progressed so rapidly in the last fifteen 
years, due to improvements in apparatus 
and knowledge of the physical and biological 
eSects, that it might be justifiable to main- 
tain that radical irradiation as compared 
with radical operation for carcinoma of the 
breast did not begin until after 1930. At 
that time, a technic was developed for pro- 
tracted irradiation administered in small 
dail}' doses according to the groudh rate 
of neoplastic cells until an intensive treat- 
ment is given that is known to be effec- 
tively carcinolytic.” 

The results obtained by the early methods 
of x-ra}' treatment can, therefore, hardty 
be compared with the results obtained in 
the last eight to ten ^’■ears, as the earlier 
treatments were not given in the same 
massive doses as those of to-daiL 

Radiation Therapy . — ^There are many 
problems that arise in the treatment of 
mammar}'" cancer by radiation. 

The radiological problem is to prevent 
recurrences in the operative field, including 
the axilla, and to prevent extension to ad- 
jacent and distant portions of the bod)’". 
Sufficient irradiation must be used to de- 
stroy or deidtalize the malignant cells 
even at the risk of possible damage to sur- 
rounding normal tissues. 

According to Crile (4), local recurrences 
occur in 37.31 per cent. Metastases occur 
to the lungs in 1S.65 per cent; medias- 
tinum. 2.SS per cent; supraclavicular area, 
7.SS per cent. 

It is obvious that adequate treatment 
must be applied to the breast, axilla, lung, 
mediastinum, and supraclavicular area of 
the affected side if recurrences or metas- 
tases are to be prevented. 

The technical problem is no mean one. 
Voltages used by recognized radiologists in 
the treatment of cancer of the breast varj- 
from 13o kv. to 200 kv. and even higher. 
Many radiologists use 200 kv. for the axilla 
and mediastinum, and the lower voltages 
over the lungs for fear of injuring them. 
Those using the lower voltages, treating 
directly over the breast and chest, reason 


that the lack of penetration of the lower 
voltages will prevent injury to the lungs 
and pleura. Follownng Holf elder and 
Hintze, many use the tangential method 
for treating the breast, generally using 200 
la*., attempting to deliver a lethal dose to 
the chest wall -without injuring the lung. 
Of the two methods, the 200 kv. tangential 
method is the more logical. 

Filtration varies from 2 mm. to 6 mm. 
of A1 in the lower voltages, and from 0.5 to 
3 mm. of Cu plus A1 in the 200 k\L technic. 

The distance factor varies from 30 to 
40 cm. in the low voltage, to 50 cm. in the 
200 kv. technic. Greater distances are 
generally deemed unnecessary in treating 
cancer of the breast, but are sometimes 
used. 

Methods of Administratio7i . — ^There are 
three important methods of administra- 
tion, as follows : 

1. The intensive single-dose method, 
which has been largely abandoned. 

2. Intensive fractional dose method. 
This technic, as used by G. E. Richards 
(10), consists in dmding the total dose to 
be given into a number of fractions. For 
convenience, the dose is divided into six 
fractions, one-sixth of the total dose to be 
given every’- 24 hours if the patient tolerates 
the treatments. He states that “by thus 
spreading the treatments over six days with 
24 hours betrveen each, the time required in 
radiation minutes to obtain an erythema 
(600 r) must be increased and an adjust- 
ment made accordingly. This adjustment 
is approximately an addition of 20 per 
cent.” 

3. Divided dose method. Pf abler (8), 
in his Caldwell Lecture, has an excellent 
description of this method as used by him. 
He gives both pre- and post-operative x- 
ray treatments. He uses four portals, ex- 
cept in stout persons, and aims to give 
900 r to each portal in the pre-operative 
treatment over a period of two weeks, 
using the 200 kv. technic. For the post- 
operative treatment, he uses 135 kv. over 
the chest and 200 kv. over the other por- 
tals, according to the “saturation tech- 
nic,” being careful not to exceed a full 
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erythema dose at any time. He aims to 
deliver from 1,800 to 2,400 r into all the 
portals, eounting both the pre- and post- 
operative treatments. 

Adair (1), in 1935, wrote in regard to the 
effeet of pre-operative irradiation in pri- 
mar)'- operable cancer of the breast, as 
follows : 

“Our study is based on 117 cases of operable 
maiTimar}’- cancer. Each case had (1) positive 
biops}^; (2) pre-operative irradiation; (.3) 
followed two or three months later by a radical 
^lastectom 3 ^ and (4) careful tissue studies. 
Of this number, 65 cases were treated through 
five portals b)'' the fractionated dose method, 
using the 200 kv. roentgen machine, giving 
300 r daily to eaeh of two portals. The portals 
used were one tangential to the breast medi- 
ally, and one tangential to the breast laterally, 
thus cross-firing the breast lesion from two 
directions. The axilla was cross-fired through 
three ports: («) axilla and supraclavicular 
anteriorl}’-, (h) axilla direct, and (c) supra- 
clavicular posteriorly. 

“Of the IS cases treated by roentgen radia- 
tion, giving 1,S00 r per portal, there was not 
one instance in which the tumor remained the 
same size as originally described. Of these IS 
cases clinically examined, there was reduction 
in size or disappearance of the tumor in all 
cases. 

“Of the 36 cases treated by giving 1,200 r 
per portal, 43 per cent had complete clinical 
disappearance of axillary nodes. In contrast 
to this, 18 cases were treated giving 1,800 r per 
portal. With this treatment, 55 per cent had 
complete clinical disappearance of the nodes. 

“Of the 36 cases treated by 1,200 r per portal, 
19 per cent had complete microscopic disap- 
pearance of the breast cancer; not clinical 
disappearance as discussed above. When the 
dose was increased to 1,800 r per portal (600 r 
more per portal), the complete microscopic 
disappearance nearly doubled, namely, 33.3 
per cent. In a similar way, the radiation 
effects went from 14 to 28 per cent. Of the 
total 65 cases treated by roentgen radiation, 
in 14, or 21.5 per cent, the tumor disappeared 
completely from the breast.” 

From these results we conclude that less 
than 1,800 r to a portal is insufficient 
dosage. 

Adair, Frazell, and Quimby (2), in 
1938, report on another series; “Of the 
58 cases receiving x-ray therapy, 57 per 
cent of the tumors clinically disappeared 
if they received more than 4 T.E.D. 


(threshold erythema dose = 500 r in air), 
wliile only 34 per cent of the tumors clini- 
cally disappeared if less than 4 T.E.D. were 
given. Doses in excess of 6 T.E.D. are 
desirable.” These figures refer to tumor 
dose. 

The time interval between completion 
of treatment and operation varied from 
six to 416 days. Time consumed in giving 
the treatments was on an average 21 days. 
These authors state further that the clini- 
cal and microscopical findings run closely 
parallel. 

Another problem confronting the radi- 
ologist is, shall we attempt the radical ir- 
radiation treatment of cancer without sur- 
gery in those cases in which the disease is 
clinically confined to the breast? Con- 
siderable work has been done along this 
line, but the consensus of opinion at the 
present time is that the radical surgical 
operation is the method of choice, if the 
disease is clinically confined to the breast. 
If irradiation alone is to. be relied upon, it 
must be thorough and complete. 

Irradiation Alone . — Keynes (7) has had 
the most favorable results treating with 
radium, and his technic, or a modification 
of it, is generally used in cases in which ra- 
dium alone is used. He has had 53 per cent 
of three-year cures, 

Roentgen -ray treatment alone has not 
resulted in any favorable percentage of 
cures and has not equaled the results in 
which surgery is combined with irradiation. 
The improvement in technic and the larger 
doses over a longer period of time, as are 
in use to-day, will undoubtedly give higher 
percentages of five-year cures. Radium 
combined with x-ray has given better re- 
sults in cases in which the x-ray treatments 
have been given before or after the use of 
radium. 

Radiation Therapy Combined with Sur- 
gery . — It is generally conceded by surgeons 
to-day that some form of irradiation should 
be used in conjunction with surgery, al- 
though they do not all agree as to the value 
of pre-operative radiation. 

Webster (11) says: “I am strongly in 
favor of pre-operative x-ray treatment. 
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It wotild seem obvious that a treatment 
■which can cure a considerable proportion 
of recurrences should help to sterilize the 
whole field of operation, when it has been 
given from two to four weeks before opera- 
tion and the percentage of recurrences 
should be lessened.” 

He also states: ‘‘As in no given patient 
can one be sure that operation will not be, 
or has not been, incomplete, the ideal, 
where operation is projected, would appear 
to be association of operation with pre- 
and post-operative x-ray courses of treat- 
ment.” 

Behan (3) states that the Radiumhem- 
met of Stockholm found that, in the cases 
which were irradiated pre-operatively, re- 
currences were less frequent, and occurred 
later than in the non-irradiated cases. It 
is certainly logical, and often the growth 
regresses dining treatment. 

The time the patient is operated upon 
after the x-ray treatment varies with the 
different surgeons. It can be done in a 
few days after treatment, or later when 
the er}'theraa has subsided. 

Posi-operative Radiation . — For years ra- 
diologists where forced to use extensive 
arguments as to the value of post-opera- 
tive radiation. The frequency of recur- 
rences after operation, and the results ob- 
tained in the treatment of recurrences with 
roentgen therapy have cominced most 
clear-thinking surgeons of its value. It 
is not necessar}' to advocate its use before 
a group of radiologists. 

In the absence of pre-operative radiation, 
post-operative radiation should be given 
as soon as possible, probably in a week. 
It does not interfere with the healing of 
the wound. It should be thorough and 
complete, following the divided dose 
method, and repeated in from six weeks to 
two months. As large a dose as can be de- 
livered without injuring the tissues should 
be given at each treatment. Further ir- 
radiation should be given if there are recur- 
rences or metastases. 

Treatment of Recurrences and Metas- 
Uiscs.- -\i there have been no previous x- 
ray treatments, a thorough treatment bv 


some type of the divided dose method 
should be given, covering the entire chest, 
front and back, the axilla, and the supra- 
claidcular area on the side involved. If 
the lungs or fiver are involved, it is doubt- 
ful if any result will be obtained. In many 
cases there is an extensive skeletal metas- 
tasis without visceral involvement. A 
persistently painful back should be treated 
for metastases even if none is seen in the 
x-ra}*- film, as they undoubtedly occur be- 
fore they can be shown by the x-ray. 
Treatment of bony metastases relieves the 
pain and may result in recalcification of 
the broken-down areas. We have always 
treated the axilla and the entire side of 
the chest involved, both front and back, 
including the mediastinum and dorsal ver- 
tebrse, both pre- and post-operatively if 
possible. We have never seen metastases 
occur in the dorsal vertebrse when treated 
as above. 

Since the most frequent skeletal metas- 
tases are to the pel-vis and lumbar verte- 
bra, it is logical to give a prophylactic 
treatment over these areas. We have had 
marked relief of symptoms, for a time at 
least, when treatments were given over 
the skuU for cranial involvement. 

Radium is of great value for the treat- 
ment of localized recurrences. 

Castration by Irradiation . — ^Witherspoon 
(13) states: ‘‘Since 1920, Wintz has used 
roentgen irradiation of the ovaries as a 
routine treatment in cases of cancer of the 
breast. Kaplan, in 1927, recommended 
castration by irradiation in the treatment 
of inoperable cancer of the breast, and re- 
cently Hofi’man observed the disappear- 
ance of metastases to the scalp from car- 
cinoma of the breast after roentgen ir- 
radiation of the ovaries.” 

Others have also reported on the favor- 
able results of regression of the metastases 
from cancer of the breast when the ovaries 
are irradiated. Castration b)’’ radiation 
during the menstrual life of the patient is 
certainly logical and is rapidly coming into 
use, especially in younger women with can- 
cer of the breast. We always tiy to obtain 
the patient’s consent to treat the ovaries. 
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Treatment of Inoperable Carcinoma of the 
Breast. — Carcinoma of the breast should 
be classified as inoperable when there is 
a large ulcerating mass in the breast with 
adherence to the chest wall, or adherent 
nodules in the axilla with supraclavicular 
involvement. Films should be taken of the 
lungs, pelvis, and spine for possible metas- 
tases. 

Irradiation in some form is indicated in 
treatment of inoperable cancer. This may- 
cause a shrinkage of the tumor mass so 
that an operation can be done later, or it 
may be only palliative. Divided doses of 
roentgen rays should be given not only over 
the chest, axilla, and supraclawcular re- 
gions, but also to any skeletal metastases. 
The x-ray treatment will usually relieve 
the intense pain in the bones and may re- 
sult in recalcification of the metastatic 
areas. 

These treatments should be given with 
the 200 kv. technic over a period of three 
weeks, and repeated in from six to eight 
weeks if the patient’s condition justifies 
further treatment. AVe give the treat- 
ments even though the patient is markedly 
cachectic, unless there are metastases to the 
lungs and abdominal \'iscera. 

Complications of Irradiation. — Dangers 
of x-ray treatment through the lungs are 
a pleuropulmonitis and a fibrosis. Downs 
(5), in a review of 70 necropsies, describes 
two distinct reactions, as follows : 

“1. A pleuropulmonitis, an edematous 
reaction, which is transient, usually dis- 
appearing -within a year, if the lungs are 
otherwise normal. 

“2. A fibrosis, which is permanent but 
rarely occurs unless the lungs are pre- 
viously made vulnerable by metastasis, 
chronic disease, or infection.” 

He also states: “In only one case did 
we find a fibrosis which we believed to be 
attributable directly to irradiation.” 

In spite of Dr. Downs’ findings, we think 
there is a real danger of fibrosis in heavy- 
radiation of the lungs, but believe it is a 
chance which must be taken. 

The acute symptoms due to a pulmonitis 
clear up in a few months, but some show 


elevation of the diaphragm and a displace- 
ment of the mediastinum toward the 
treated side which is permanent. We have 
found that short wave diathermia relieves 
the acute symptoms promptly. 

AVe have analyzed the results obtained 
by us since 1926, in the treatment of can- 
cer of the breast. Some of the cases were 
given pre-operative as well as post-opera- 
tive x-ray treatments, some were treated 
for recurrences after operation, and others 
were inoperable when first seen. Of the 
patients treated between 1926 and 1931, 
we have approximately 45 per cent with 
proven carcinoma of the breast living and 
well, from seven to twelve years after 
treatment. 

Our method of treatment has changed 
since 1926, as we are giving larger doses 
of x-rays in divided doses and repeat the 
treatments whenever we feel it is necessary. 
We may cause some damage to the skin and 
underlying tissues, but feel that the pro- 
longation of the patient’s life justifies 
radical irradiation if there are recurrences 
or if the disease is inoperable. 

We use the following technic: 200 kv. 
(constant potential), 5 ma., 50 cm. dis- 
tance, and 1 mm. Cu plus 1 mm. A1 for 
filter. The area to be treated is divided 
into four or five portals as follows: the 
first two cover the chest wall anteriorly 
and posteriorly, including the mediasti- 
num, the lung, and axilla ; the third portal 
through the axilla obliquely; the fourth 
portal, the supraclavicular region, to one 
inch below the clavicle. If the patient can- 
not abduct the arm, we treat through the 
axilla posteriorly. 

One series of treatments is given in from 
18 to 20 days in di-vided doses, alternating 
the portals. A minimum of 1,200 r is given 
to each of the portals except the axilla, 
which receives 900 r. This is in addition 
to the dose it receives from the first two 
portals. If the patient has not received a 
pre-operative treatment, we begin the 
series -within a week after operation if 
possible, and repeat the same amount in six 
weeks after the first series is finished. If no 
involvement was found in the axilla, there 
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is usually no necessity for further treat- 
ments unless we find recurrences when the 
patient returns for inspection. 

If there has been clinical or microscopical 
involvement in the axilla, a third treat- 
ment is given in from eight to twelve 
weeks later, using the tangential method 
over the chest wall, and another full 
treatment in the next six or seven months. 
We aim to give as much irradiation as the 
tissues can safely stand in the first year or 
18 months. We treat any recurrences 
thereafter, varying the dose and the portal 
with the individual patient. 

The patient is asked to return for in- 
spection every three or four months, in 
cases in which there has been axillary in- 
volvement, for two years after the opera- 
tion, as recurrences respond more readily 
to irradiation if they are discovered early. 
We have found less recurrences when the 
patient received both pre- and post-opera- 
tive treatments. 

To illustrate what persistence can do in 
the treatment of carcinoma of the breast, 
three cases are cited. 

Case 1. A widow, 33 years of age, with 
no children. Prerdous history negative 
except that she had noticed her breasts be- 
came very painful and lumpy during her 
menstrual periods. For about a year be- 
fore she came for examination, the right 
breast did not return to normal after 
menstruation but grew larger. We first 
saw her in October, 1928, when she had a 
large tumor in the right breast, which the 
patient said had been growing very rapidly. 
She had palpable axillary nodes. A sur- 
geon had examined her, but she refused an 
operation. 

We gave approximately 400 r to the tu- 
mor mass, but she refused to take an)^ more 
treatment because of radiation sickness. 
She finally submitted to a radical mastec- 
tomy in February. 1929. The pathologist’s 
report was adenocarcinoma, very malig- 
nant. 

I his patient returned for treatment in 
■May, 1929, with recurrences in the axilla 
and supraclavicular region. In one month’s 
time she was given approximately 1,800 r 


each through the chest and mediastinum, 
both anteriorly and posteriorly, and to the 
supraclavicular region. We could not con- 
trol her radiation sickness, and she refused 
to return in six weeks. 

We did not see her again until the follow- 
ing year, 1930, when she had an ulcerating 
adherent mass in the axilla, edema of the 
upper chest wall and supraclavicular region, 
with involvement both above and below 
the clavicle. She was cachectic, had lost a 
great deal of weight, and was very short 
of breath. She appeared to be in the 
terminal stage, and we refused to give her 
any further treatment. Her family as well 
as the patient herself wished to try further 
irradiation. . 

She was given three series of x-ray treat- 
ments during 1930. The axilla was treated 
posteriorly as the patient could not abduct 
her arm. She received three more series 
during 1931 and 1932, a total of six series 
in two years. Much to our surprise, the 
recurrences disappeared and she gained 14 
pounds in weight. She had no metastases to 
the lungs or skeletal system. A castration 
dose was given to the ovaries in 1931. 

The patient seemed free from the disease 
during 1933. 1934, and 1935, and no fur- 
ther treatments were given during these 
years. 

In the latter part of 1936, the upper por- 
tion of the scar showed an ulcerating area 
about 2 cm. in diameter, and there were 
scattered nodules adjacent to the scar. She 
was given about 300 r to these areas every 
three months. The nodules disappeared 
but the ulcerated area would not heal. 

In September, 1937, while hanging a pic- 
ture, three ribs on the right side suddenly 
fractured. We believe this was due to 
necrosis of the ribs from too much x-ray 
as there were no metastatic areas in any 
other bones. In October, 1937, the patient 
began to show metastases to the liver and 
other abdominal organs. She died in 
December — eight years and ten months 
after the operation. 

This patient received a total of 14,600 r 
to the front of the chest, and 5,000 r to the 
chest posteriorly. The supraclavicular re- 
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gion received a total of 8,50(1 r, the axilla 
4,500 r, in addition to the amount received 
from the anterior and posterior chest por- 


This patient returned early in 1933, at 
which time 1,300 r over the anterior chest 
portal and 1,000 r to the axilla were given. 



Fig. 1. Case 3. Secondary involvement of the 
third lumbar vertebra before treatment. 


Fig. 2. Case 3. The same vertebra after treatment, 
showing complete recalcification. 


tals. It was interesting to note that this 
case had no skeletal metastases which may 
have been due partly to the sterilizing dose 
given to the ovaries. No metastases oc- 
curred in the lungs. 

Case 2. A woman, 41 years of age, 
whose previous history was negative. A 
lump appeared in the right breast following 
an injury in 1931. The lump was removed, 
but no section taken. Eight months later, 
another lump appeared in the same breast, 
at which time a radical operation was done. 
The diagnosis was adenocarcinoma, plus 2 
or 3. She was referred for treatment sev- 
eral months later (in September, 1932) with 
recurrent nodules in the axilla. She was 
given two series of treatments, six weeks 
apart, over the chest front and back, supra- 
clavicular region and axilla. She was given 
divided doses of x-ray, each portal receiving 
1,740 r during each series. 


as the nodules had not disappeared. When 
she returned in six months, she had a 
marked fibrosis of the lung and no further 
treatment could be given over the chest. 
She was, however, given further treat- 
ments in the next three years through the 
axilla and the upper portion of the scar, as 
these areas were very resistant to radiation. 
She received a total of 4,780 r to the front 
of the chest, 3,480 r to the supraclavicular 
region and back of chest in six months’ 
time, and 10,000 r to the axilla and upper 
portion of the scar during the five years. 

We examined her in June of this year. 
There were no recurrences or metastases 
present; the patient felt well and had 
gained weight. She can do her own house- 
work but is short of breath on exertion. 
The fibrosis is not as marked, but the heart 
and mediastinum are held over to the right, 
and the right leaf of the diaphragm is ele- 
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vated. She appears to be well six years edly cachectic. Upon examination, we 
after treatment. found the nipple of the right breast drawn 

Case 3. This patient is under treatment upward and outward, an ulcerating mass 



Fig. 3. Case 3. Shows a secondary malignancy of 
the ilium and head of femur. 


Fig. 4. Case 3. Shows the same area after treat- 
ment with complete recalcification. 


at the present time. She is a widow, 48 
years of age, and the mother of one child. 
This patient states that she had noticed a 
small lump, just external to the right 
breast, in 1927. The nipple was retracted 
and she could feel small lumps in the 
axilla. The breast began to get hard and 
she could feel a string of glands along the 
anterior axillary border. She went to a lay- 
man, who applied “salve” over the entire 
breast area, in 1932, and again in 1933. 
This destroyed a great deal of tissue, but 
the ulcerating mass finally healed. She 
was referred to us for treatment in 1934. 

At this time she was suffering intense 
pain in the lower back and left hip and 
ilium. She could not lift her legs, necessi- 
tating the use of crutches. She had to be 
lifted on and off the treatment table 
and was unable to turn herself. She had 
lost a great deal of weight and was mark- 


over the right breast area (most of the 
breast tissue ha\dng been destroyed), and 
a large ulcerating mass in the axilla. Films 
were taken of the pelvis and back. Mul- 
tiple metastases were found in the left 
hip and ilium, and a partial destruction of 
the third lumbar vertebra. There were 
no other skeletal metastases, nor any in 
the lungs. 

She was given treatments over the pelvis 
and lumbar vertebrae which gradually re- 
lieved the pain. She also received a full 
series of x-rays over the chest wall, axilla 
and supracla\dcular areas. The treatment 
over the pelvis stopped her menstruation. 
She was able to walk without crutches by 
April, 1935. 

In order to protect her lung as much as 
possible, an area internal to a line from 
the nipple downw'ard was given one-half 
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the irradiation that the area external to 
this line received. 

Late in 1937, the patient complained of 
severe pain and a feeling of crunching in 
the cervical vertebroi. An x-ray film 
showed some changes in the lower four 
cervical vertebras, but we could not say 
definitely that the changes were due to 
metastases, although there had been no 
such changes at our previous examination. 

We irradiated the cervical vertebras, and 
she wore a cast for nearly three months. 
She had no further pain or trouble in this 
area after the cast was removed. About a 
month ago, the patient had chains of small 
nodules running downward and inward 
from the nipple toward the sternum. This 
was the area that had received less irradi- 
ation than the area external to the nipple. 

At the present time, there is a small 
tumor in the left breast just below the 
nipple, and this nipple is beginning to re- 
tract. We are now giving her treatments 
over the left breast. This patient has 
gained 25 pounds in weight, is able to walk 
without difficulty or pain, and is working 
for a living. The left hip, ilium, and third 
lumbar vertebra have recalcified and there 
are no other metastases shown. 

The following dosage was applied to 
the different portals since she came under 
our care in 1934: entire pelvis, 2,800 r; left 
side of pelvis, 5,000 r; lumbar vertebrae, 
2,000 r, and cervical vertebrae, 2,600 r. 
The right chest anteriorly, 4,000 r; pos- 
teriorly, 3,000 r. The supraclavicular area, 
1,800 r, and the axilla through two portals, 
2,550 r. An area external to the nipple 
on the anterior part of the chest received 
an additional 4,000 r. 

It is interesting to note that no metasta- 
ses occurred to the lungs or dorsal verte- 
brae in any of the three cases that were 
treated as above, nor have we found them 
in any of the cases that were given large 
doses of x-rays thrpugh the chest and lungs. 

CONCLUSIONS 

The only methods to-day for treatment 
of carcinoma of the breast are surgery, 
radium, and roentgen rays. The combi- 


nation of these methods has more than 
doubled the percentage of five-year cures. 

We believe that the attitude in cancer 
of the breast would not be so pessimistic 
if all cases were given both pre-operative 
and post-operative irradiation covering the 
mediastinum, lung, axillary and supra- 
clavicular regions, and if a third series of 
treatments were given within another 
twelve weeks. 

The patient should be inspected every 
three or four months for a period of two 
years after operation, and thereafter at 
least once or twice a year. Treatment 
should be given whenever it is necessary. 

In cases in which no pre-operative irra- 
diation has been given, the patient should 
be irradiated as soon after operation as 
possible, followed by two more series in 
from six to twelve weeks. 

No patient should be considered to have 
received proper irradiation who has not 
had at least two series of treatments with 
a minimum of 1,800 r per series to the 
affected side, including the supraclavicular 
area with considerably more to the axilla. 
This applies especially to cases that have 
had clinical axillary involvement. A third 
series is advisable. 

Persistent treatment of recurrences and 
skeletal metastases will often extend the 
life, usefulness, and comfort of the patient 
for many years. 

A sterilizing dose of x-ray should be 
given to the ovaries in all young women 
who have cancer of the breast. 
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PARAPLEGIA FROM EROSION OF VERTEBRAL COLUMN 
By LARGE THORACIC ANEURYSM 

By MAXIMILIAN J. HUBENY, M.D., avd PERCY J. DELANO, M.D., Chicago 


IpROSION of vertebras by thoracic and 
X, particularly by abdominal aneu- 
rysms of the aorta is a rather frequent 
occurrence, but cases in which that erosion 
proceeds far enough to cause spinal cord 
symptoms by compression seem to have 
made a rather diminutive percentage of the 
total cases reported. 

Recently the subject of cord compression 
in aneurysm has been dealt with by Ponde 
and Fialho (10) and by Fumarola (3). 
One hundred cases of aneurysm of the 
aorta were analyzed by Brindley and 
Schwab (15), who found 2 per cent of 
them in the descending thoracic aorta. 
Lucke and Rea (7) found five thoracic 
aneurysms in 263 cases of aortic aneurysm. 

Putts and Bacon (11) point out that 
Vesalius, in the year 1555, recorded a case 
in which marked pain in the back had been 
the dominant feature, and which at autopsy 
disclosed a thoracic aneurysm with erosion 
of vertebrjE. 

The reason erosion so seldom goes to the 
point of actual exposure of the cord with 
compression would seem rather obvious; 
the aneurysm ruptures before such ex- 
tensive bony destruction can take place. 

Some of the largest aneurysms have 
relatively thin walls. Much depends, of 
course, upon the type and extent of throm- 
bus formation within the aneurysm. Some 
aneurysms have a fibrous wall of such 
character that little upgrowth of granula- 
tion tissue into the mural thrombus ap- 
pears, and the lower layers become quite 
compact (S). In such cases the wall of 
the sac may contain considerable amounts 
of calcium. 

Thoracic anemysms are ordinarily situ- 
ated only a few centimeters above the di- 
aphragm (5), and are rather definitely of 
the sacculated type (1). They are more 
frequent in men (4) with an age range of 
from 35 to 60 years. The dominant symp- 
tom is frequently pain, and in typical cases 


spinal rigidity and obliteration of lumbar 
lordosis usually appear, with aggravation 
of pain on movement. 

When erosion does progress to an ad- 
vanced degree, the centers of the vertebrse 
are destroyed down to the spinal canal, 
leaving the yielding intervertebral disks 
standing (8) : ^ further destruction will in- 
volve the disks, but this is less frequent 
than bony destruction alone. 

The lack of gibbus formation in so many 
cases has led to considerable discussion 
(9). Schanz (14) points out that gibbosity 
is in many cases doubtless prevented by 
the resistance of the aneurysm itself 
against the spine. 

Cases have been reported with a dura- 
tion of seven years (12) ; however, Reifen- 
stein and Allen quote Cabot {ibid.) to the 
effect that most cases terminate within 
two years from the time that symptoms 
become definite. 

Diagnosis of thoracic aneurysm is apt 
to be rather elusive, unless the physician 
is led to it by the complaint of intractable 
pain in the back, in which case the roent- 
genogram makes the state of affairs plain. 
Aneurysms in all portions of the aorta, for 
that matter, are more apt to come to cor- 
rect diagnosis through some routine ro- 
entgenogram than in any other manner (6) . 

In the case to be described, the patient, 
E. D., a colored female, 47 years of age, 
married, gave a definite history of syphilis. 
She stated that she had had several Was- 
sermann tests made, and that the first had 
been “two plus” but that succeeding tests 
had been “negative.” 

Her symptoms dated back to January 
of 1936. At that time she began to com- 
plain of pain in both legs, followed by 
weakness. By April of 1936, she had be- 
come unable to walk. Then followed a 
period of remissions and exacerbations of 
the symptoms relating to her legs. She 
regained the power to walk after a few 
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months, lost it again, and twice more re- lower extremities; the right leg showed a 
gained and lost it. She became bedfast a flaccid paralysis, and the left a spastic 
few months before her admission to Cook one; there was, in other words, a complete 



County Hospital, which was in October, 
1938. 

There, on a neurologic service, the his- 
tory taken revealed nothing of any con- 
sequence, in addition to the points just 
enumerated, except gradually increasing 
dyspnea. 

The general physical examination re- 
vealed a blood pressure of 262/170, with 
considerable left-sided increase in the 
heart’s diameter. 

Neurological examination revealed the 
following; the tendinous reflexes in the 
upper part of the body, including both 
upper extremities, were essentially nor- 
mal, and the cranial nerves showed no 
abnormalities aside from the finding of an 
Argj'll Robertson pupil. 

The pathologic findings were, in the 


paraplegia — this being determined to be 
from the level of D6 with a complete sen- 
sory loss from the same level. While in 
the ward the patient complained of dysp- 
nea, worse when she was constipated, and 
relieved by enemas. 

The blood Wassermann was negative. 
The spinal Wassermann was four plus, 
with other findings as follows ; xanthochro- 
matosis; globulin present by Pandy test, 
three plus; pressure (base, 30; on strain- 
ing, 40; right jugular, 38; left jugular, 
35; both jugulars, 38); cells (50 lympho- 
cytes, 200 red blood cells) . 

Despite the positive spinal fluid serol- 
ogy, the level of sensory and motor loss 
was so sharp that a tentative diagnosis of 
spinal cord tumor was made, and routine 
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roentgenograms of the chest and dorsal 
spine were ordered. 

It was noted that the patient had .not 
complained of pain in the back. Any pain 
mentioned had been referred to the lower 
extremities. 

The chest roentgenogram revealed some 
distortion of a large heart shadow: there 
was a second outline superimposed, but 
not with such distinctness as to warrant 
the expression of an opinion. 

The anteroposterior and lateral views of 
the dorsal spine revealed a large saccular 
out-pouching of the descending thoracic 
aorta, bordered by a thick rim of calcific 
density, resting upon the bodies of thoracic 
vertebrEE four to eight, and having deeply 
eroded those vertebrse, especially the sixth 
and seventh. This finding seemed to 
offer much toward the diagnosis of cord 
compression. 

Two days after the films were made, the 
patient experienced a sudden increase in 
the dyspnea of which she had previously 
complained. She sank rapidly, the blood 
pressure falling from 262 systolic to 140 
systolic within a few hours, and she died 
the same day. 

The autopsy findings relating to the 
subject of this paper are reproduced here 
verbatim, after the preliminary observation 
that the cause of death appeared to be 
cardiae failure and dilatation. There were 
no unusual findings in the brain and the 
aneurysm was not ruptured. 

“Vertebral column: The anterior por- 
tions of the bodies of the fourth, fifth, 
sixth, seventh, and part of the eighth 
thoracic vertebrse are missing. The edges 
are eroded by the large, adherent aneurys- 
mal sac, and on removing the sac the dura 
of the spinal cord is exposed in the region 
of the sixth and seventh thoracic vertebrse 
for a distance of 25 mm. 

“The heart weighs 380 gm., the myo- 
cardium is firm, purple-red, the left ven- 
tricle measming 20 mm., the right 4 mm.; 
the valves unchanged; pulmonary artery 
81 mm., the aorta 80 mm. Just above the 
middle leaflet there is a 20 mm. path of 
longitudinal wrinkling. The intima of the 


arch contains some hyaline plaques. The 
coronaries’ walls are thickened and the 
intima contains many fatty plaques. 



Fig. 3. Lateral projection. 


“Aorta: Beginning from the first portion 
of the descending thoracic aorta the intima 
shows a fine wrinkling and contains nu- 
merous hyaline, fatty, and calcific plaques. 
Five centimeters below the arch the pos- 
terior wall presents a large defect 5 cm. in 
the vertical diameter and 3 cm. in trans- 
verse diameter. The defect extends into a 
large sac, 16 cm. in transverse diameter, 
10 cm. in vertical diameter. The wall of 
the sac is partially calcified and fuses pos- 
teriorly with the vertebral column. The 
lumen of the sac is filled with laminated 
yellowish brown and reddish brown blood 
clots. On the anterior surface there are 
more recent purple-red blood clots. ’ ’ 

SUMMARY 

A case of aneurysm of the descending 
thoracic aorta is described, having the 
following unusual features: 
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1. Erosion of the tlroracic vertebrje 
had proceeded to tlie point where tlie cord 
membranes were exposed for a distance of 
over 2 cm. and the resulting compression 
had produced a paraplegia from tire level 
of tire sixtli dorsal vertebra. 

2. Despite tlie extensive destruction of 
vertebrie, and in sharp contradistinction 
to most similar cases reported, tire patient 
had never experienced pain in the back. 
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a rule, pulmonary artery disease is a 
postmortem finding, not diagnosed 
or diagnosable during life." vSo 
states Paul D. White (1). In the light of 
our experience we cannot concur with this 
view unless the author refers to elinical 
and physical examinations alone. We be- 
lieve with many roentgenologists that the 
x-ray method has advanced our knowledge 
of tlie lesser circulation and that a diag- 
nosis of pulmonary artery disease can fre- 
quently be made during life. As a matter 
of fact, the lesser circulation is more ac- 
cessible to investigation than the systemic, 
being entirely confined to the lungs, a re- 
gion which is readily studied by the x-ray. 

Our own interest in diseases of the pul- 
monary artery extends over a number of 
years, during which time we have accumu- 
lated a large collection of roentgenograms 
representing various lesions of the vessels 
of the lesser circulation. Some of the 
cases under our observation came to 
necropsy, thus enhancing the value of our 
material. More recently we have been 
able to use the roentgen kymographic 
method in the study of the heart and great 
vessels. The result of our observations 
is the basis of this paper. 

Roentgen Anatomy of Pulmonary Conus 
and its Main Branches . — ^The anatomy of 
the pulmonary conus and its main branches 
is described by Cunningham (2) as follows : 
The conus or main trunk is about two 
inches in length and nearly one inch in 
diameter. It commences at the upper 
end of the infundibulum and runs back- 
ward and upward into the concavity of the 
aortic arch, where it bifurcates to form 
the right and left pulmonary arteries. 

^ Presented before the Radiological Society of 
North America at the Twenty-fourth Annual Meeting 
at Pittsburgh, Nov. 28-Dec. 2, 1938. 


Roentgenologically the pulmonary trunk 
is a part of the great blood vessel shadow 
occupying approximately the left third of 
the shadow, the ascending aorta and vena 
cava superior, the middle and right thirds, 
respectively. In order to obtain a fairly 
accurate perspective of the conus and its 
branches the x-ray study includes all the 
four standard chest positions, namely, 
anterior, lateral, left and right obliques. 

In the anterior position (Fig. 1-A) the 
left boundary of the conus is situated be- 
tween the aortic knob and left auricular 
appendix. It varies in length, being longer 
in the vertical type of heart and shorter 
in the transverse, while its contour may be 
straight in the sthenic individual or slightly 
convex in the asthenic. In children the 
conus is usually more prominent. The 
right boundary of the conus cannot be 
differentiated from the adjoining struc- 
ture, the ascending aorta, as the shadows 
are fused. 

In the lateral position (Fig. 1-B) the 
conus is seen to extend upward and back- 
ward parallel to the aortic arch. Its an- 
terior and upper boundary is clearly out- 
lined, especially in cases of moderate pul- 
monary emphysema (as it is in this illus- 
tration). Its lower boundary cannot be 
distinguished from its origin, the right ven- 
tricle. At the termination of the conus 
there is a dense oval-shaped shadow due to 
the cross-section of the right pulmonary 
artery, indicating the bifurcation of the 
conus into its two main branches. The 
left pulmonary artery continues back- 
ward and downward before it enters the 
left lung. Below the left pulmonary ar- 
tery a ring-like transparent shadow is 
often seen, due to the cross-section of a 
major bronchus. 

The relationship existing between the 
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trachea, bronchi, aortic arch, and pul- The right bronchus continues downward 
monary arteries is best shown in the fol- and slightly outward in a straight course, 
lowing illustrations. In the anterior view The left bronchus deviates to the left in its 
(Fig. 2-A) the trachea lies to the right of passage through the aortic loop. Between 
the aortic arch, below which it bifurcates, the aortic arch and left bronchus there is a 



Fig. l-A (upper left). Anterior view. Heart and aorta are normal. Pulmonary conus (P.C.) somewhat 
prominent. Lungs slightly emphysematous. 

Fig. 1-B (upper rinhl). Lateral view. Pulmonary conus (P.C.) distinctly outlined and denser than aortie 
arch (A. A.). Left pulmonary artery (L.P.A.) crossed by trachea (T). 

Fig. 2-/1 (Icneer left). Anterior view. Tracheo-bronchial tree visualized by lipiodol injection. Bronchi 
rest upon left auricle. Left bronehus (L.B.) lies below right pulmonary artery (R.P.A.). 

F'ig. 2-B (Imver ri^hl). Left anterior oblique view. Left bronchus (L.B.) lies within the aortic window 
(A.W.). 
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Fig. 2-C {tipper left). Right anterior oblique view. Right pulmonary artery (R.P.A.) lies above left 
bronchus (L.B.). Pulmonary conus (P.C.) somewhat prominent. Impression upon trachea by the aortic 
arch (A. A.). 

Fig. Z-A {upper right). Left anterior oblique view. Esophagus crosses the aortic arch behind trachea and 
right pulmonary artery (R.P.A.) , 

Viz- {lower left). Right anterior oblique view. Pulmonary conus (P.C.) somewhat prominent. Oval- 
shaped dense shadow due to cross-section of right pulmonary artery (R.P.A.). Aortic impression upon 
esophagus (E). 

Fig. 4-A {lower right). Anterior view. Normal heart and great vessels. The several arcs are distinctly 
outlined. Aortic arch (A. A.), pulmonary conus (P.C.), left ventricle (L.V.), right auricle (R.A.), vena cava 
superior (V.C.S.), right ventricle (R.V.). 
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shadow of moderate density due to the 
right puhnonary artery. Both bronchi at 
their origin rest upon the upper surface of 
the left atrium. 

In the left anterior oblique (Fig. 2-B) the 
aortic arch is readily outlined. Within 
the loop of the arch is the transparent 
aortic window which includes the lower 
end of the trachea and the origin of the 
major bronchi, especially the left one. 
The right pulmonary artery is in the an- 
terior portion of the loop. In general, 
a diminution or complete obliteration of 
the aortic window follows dilatation of the 
left atrium and right pulmonar)’- artery, 
such as often occurs in mitral lesions or in 
some types of congenital heart disease. 
Increase of the aortic window is usually 
found in aortic lesions with dilatation or 
elongation of the aorta. This fact may 
at times help to differentiate mitral from 
aortic lesions. 

In the right anterior oblique (Fig. 2-C) 
the conus is usually projected toward the 
peripher}’- of the vascular shadow on the 
left side. This is the most advantageous 
position in the study of the conus. The 
relationship existing between the right 
pulmonary artery and the left bronchus 
within the aortic loop is readily recognized. 
The impression of the aortic arch upon the 
left wall of the trachea is distinctly noted, a 
fact not usually recognized. 

The relationship which exists between 
the aortic arch, trachea, pulmonar}^ ar- 
teries, and the esophagus is shown in the 
illustrations which follow. In the an- 
terior position the esophagus lies in front 
of the spine, crossing the aortic arch on its 
right side. In the left anterior oblique 
(Fig. 3-.4) the esophagus crosses the aortic 
arch just behind the trachea. Below the 
arcli it is in relation with the right pul- 
inonar}’ arter}" and right bronchus in front, 
and descending aorta behind. In the 
right anterior oblique (Fig. 3-JS) the 
aortic impression upon the barium-filled 
esophagus is distinctly noted and just 
below it there is a slight impression pro- 
duced by tlie right pulmonar}- arter}'. 

From the above description it is evident 


that the pulmonary conus, being in front, 
is in relation with the ascending aorta and 
aortic knob but bears no relation to the 
trachea, esophagus, or bronchi. The left 
pulmonar3>- artery is in relation with the 
left bronchus, which lies below it but only 
after its exit from the aortic loop. The 
right pulmonary artery is in relation with 
the left bronchus and lesser cur^nture of 
the arch within the loop, and right bron- 
chus and lower end of the trachea and 
esophagus outside the loop. Both bronchi 
rest upon the upper surface of the left 
atrium which constitutes the lower and an- 
terior boundary of the aortic window. 

With a knowledge of the relationship 
one can readily note the effect of one struc- 
ture upon the other in the presence of 
enlargement or dilatation of an adjoin- 
ing structure. Thus when the pulmonary 
conus is dilated it usually overlaps the 
ascending aorta and aortic knob. En- 
largement of the right ventricle invariably 
displaces the conus upward and to the left, 
so frequently noted in mitral lesions and 
congenital heart disease. Dilatation of the 
left auricle displaces the conus forward and 
upward, also as noted in mitral lesions. 
Dilatation of the right pulmonary artery 
often obscures the aortic window, espe- 
ciall}’- when accompanied by dilatation of 
the left atrium. In the presence of di- 
latation of the right pulmonary artery an 
impression upon the anterior wall of the 
esophagus is occasionally produced. The 
trachea and esophagus are often displaced 
back^vard as a result of dilatation of the 
left atrium and right pulmonary artery. 

The blood vessels which originate from 
the pulmonar}’- arteries di\Tide and sub- 
divide throughout the lung parenchyma, 
presenting a characteristic pattern upon 
the roentgenogram consisting of dense 
linear markings which gradually diminish 
in their caliber from the hilum toward the 
peripher}^ of the lung. The vessels of the 
lung are highly distensible and their ca- 
pacity alters with changes in intrathoracic 
pressure incident to the respiratory move- 
ments. In the presence of an impediment 
to the normal pulmonar}'^ circulation, di- 
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Fig. 4-5 {upper left). Anterior roentgen kymogram. Left frames: 1-2 aortic waves, 4-5 pulmonary 
conus, 7 auricular, 9-15 left ventricular. Right frames: 1-8 vena cava superior, 9-11 right auricular, 12-15 
right ventricular. 

Fig. 5 {upper right). Anterior view. Pulmonary conus (P.C.) greatly dilated and overlaps the aortic arch 
in a case of open ductus arteriosus (congenital). 

Fig. & {lower left). Anterior view. Heart is enlarged. Pulmonary conus (P.C.) quite prominent in a case 
of pulmonary stenosis (congenital) . 

Fig. 7-A {lower right). Anterior view. Pulmonary conus (P.C.) quite prominent in a case of possible 
open ductus arteriosus (congenital). 
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latation of the blood vessels will result, 
evidenced on the roentgenogram b}* ac- 
centuation of the blood vessel markings and 
decrease of the transparencv of the Ixmg- 
field. 

Roentgen Physiology of the. Pulmonary 
Artery. — ^The movements of the heart and 
great vessels are usually studied fluoro- 
scopically. The pulsations of the auricles, 
ventricles, and large vessels and the force 
of the heartbeat are obser\'ed. As a rule, 
the pulsations of the ventricles are of 
greater force than those of the auricles. 
Those of the aorta and puhnonar}' arter}* 
are of about the same force but less than 
the ventricular. The fluoroscope enables 
one to obtain a fairly good idea as to the 
degree of the force, rh}thm, and rate of 
the pulse. However, the method has its 
inherent limitations. At best it offers 
only a temporaiA* \isual impression sub- 
ject to the prejudices of the observer. It 
is absolutely impossible to recognize the 
minute changes in the pulsations during 
diastole and systole as a result of physio- 
logical or pathological manifestations in the 
cardiovascular system. It is for the above 
reason that roentgenologists have for a 
long time searched for a method which 
would enable them to obtain permanent 
records of the ^'isible motions of the heart 
and great blood vessels. 

In 1911 Sabat (3), followed by Gott and 
Rosenthal (4) in 1912, was the first to in- 
troduce a method for recording the pulsa- 
tions of the heart and great vessels. The 
technic was improved by Crane (5) in 
191 G, and perfected by Stumpf (6) in 1928. 
In this countiA' Hirsch (7), Scott and 
Moore (8). and Johnson (9) have made 
outstanding contributions and are chiefl}’" 
responsible for the great interest Ameri- 
can roentgenologists have displayed in 
recent years in this field. 

In brief, the principle and technic of 
this method, known under the name of 
“roentgen k}mography." consist in the 
graphic registration on a photographic film 
of tlie movements of the heart and great 
vessels during systole and diastole. Such 
a record e.xhibits curves or waves along the 


borders of the cardiovascular shadow var}"- 
ing more or less in form, depending upon 
their origin, viz., auricles, ventricles, and 
vessels (Figs. 4-A and A-B). The apices of 
the curves represent the diastolic phase, the 
troughs the systolic. The curces have 
certain common characteristics which con- 
sist of two limbs, an ascending diastolic 
and descending s\^stolic, converging to 
form an acute angle at the peripher}^ The 
amplitude of the ciuA-es depends upon the 
force of the heartbeat, which determines 
the distance travelled between the diastolic 
and systolic phase. The ventricles exer- 
cising the greatest force, their waves are 
usually of greater amplitude than those 
of the auricles, whose force is Kmited, while 
those of the vessels are intermediar3^ The 
form of the wave is triangular, var}dng 
more or less in the degree of the angle de- 
pending upon the difference in the relative 
time duration of the systolic and diastolic 
phases. Since the systolic phase occupies 
less time than the diastolic, the triangles 
produced will var}' from one which is at 
right-angles to the base (as in the vessels) 
to one which is acute (as in the ventricles). 
In all cases the diastolic angle is more acute 
than the systolic. The angles produced in 
the auricular waves are too minute to lend 
themselves to any kind of analysis. 

In the presence of functional or organic 
changes in the heart, valves, or vessels 
there ma)' occur alterations in the form and 
amplitude of the cun-es, a knowledge of 
which udll enable one to arrive at a more 
accurate diagnosis than is possible on the 
plain roentgenogram alone or by the 
fluoroscope. 

Diseases of the Pulmonary Arteries. — The 
pulmonar}^ conus and its branches are 
subject to the same diseases as the aorta 
and its branches, although to a lesser de- 
gree and frequenc}*. Among the most 
frequent congenital lesions of the pul- 
monar}' arter}’ are patent ductus arteriosus 
and stenosis. They are usually char- 
acterized by dilatation of the pulmonary* 
conus. An example of the former is il- 
lustrated in the case of J. K., aged 9 years 
(Fig. o), whose film shows marked dilata- 
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lion of the pulmonary conus, whicli pro- enlarged. An example of the latter is that 
jects laterally and upward, obscuring en- of R. V., aged 4 years (Fig. (1). The conus 
tircly the aortic knob. The heart is not is quite dilated, with enlargement of the 



Fig. 7-B {.upper left). Anterior roentgen kymogram. The waves of the pulmonary conus are quite promi- 
nent. 

Pig. 8 {upper right). Anterior view. Heart is enlarged. Pulmonary conus (P.C.) greatly dilated. Pul- 
monary vessels (P.V.) much distended in a case of intraventricular perforation (congenital). 

Fig. 9-A {lower left). Anterior view. Heart is enlarged, especially right ventricle. Pulmonary conus 
(P.C.) prominent. Pulmonary vessels somewhat distended. Aortic arch normal in case of mitral lesion. 

Fig. 9-5 {lower right). Right anterior oblique view. Pulmonary conus (P.C.) very prominent. Esoph- 
agus is displaced backward by a dilated left auricle. 
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heart, especially to the right. The clinical without positive clinical and physical 
and physical findings definitely confirmed evidence of patent ductus arteriosus is pre- 
the x-ray findings. sented by F. I., aged 14 years. In the 

A case of dilated pulmonary conus but anterior view (Fig. 7 -A) the pulmonary 



Fig. 9-C {upper left). Left anterior oblique view. The heart is globular in shape. Right ventricular 
border projects forward. Left auricular border displaces esophagus backward. The aortic window' is ob- 
scured by dilatation of right pulmonary artery (R.P.A.). 

Fig. 10-/1 {upper rtRht). .■interior view. The configuration of the heart and vessels is of a typical mitral 
lesion. 

Fig. 10-B {lenver left). /Vntcrior roentgen kyinogratn. The pulmonarj' conus waves arc increased in am- 
plitude. 

Fig 1 1-/1 (foterr rig/it). Anterior view. Heart is enlarged. Pulmonary conus (P.C.) is prominent. Pul- 
monary vessels are distended. 
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logical variations. The amplitude of the 
waves of the left ventricle is normal, while 
that of the right is definitely enlarged. 
Such a finding is the usual one with a well- 
compensated heart. However, when the 
heart is greatly enlarged and has lost its 
tone the jnilsations arc of very small am- 
plitude. 

Arteriosclerosis of the pulmonary ar- 
teries is a frequent finding in pulmonary 
diseases such as emphysema, chronic bron- 
chitis, chronic pleurisy, chronic puhnonar)'^ 
tuberculosis, congenital and acquired heart 
disease and idiopathic cases in which no 
definitecause is accountable for the sclerosis. 
Sclerosis ma}'’ or may not be associated 
witli dilatation of the pulmonary vessels, 
the former, however, being more frequent. 
In the aged, sclerosis of the arteries is 
often found without much dilatation of 
the vessels. 

A good example illustrating a so-called 
idiopathic pulmonary sclerosis is that of 
Dr. H. S., aged 54 years, who for many 
years complained of symptoms referable 
to the chest but without definite physical 
findings except for moderate enlargement 
of the heart. In the anterior view (Fig. 
11-A) the heart is' somewhat enlarged. 
The pulmonary conus and arteries are di- 
lated, the aorta being of normal caliber. 
In the lateral view (Fig. ll-S) the pul- 
monary conus and arteries are dilated and 
show great increase in density. It is evi- 
dent that the lateral view is of considerable 
assistance in enabling one to obtain a more 
accurate knowledge of the condition than 
is possible by the anterior view alone, and 
this has been found to be the case in many 
other instances. The patient died sud- 
denly but no necropsy was obtained. 
Since the lungs presented such minimal 
changes one might conclude that this case 
was a primary arteriosclerosis of the pul- 
monary artery. 

An example of secondary arteriosclerosis 
of the pulmonary artery is illustrated by 
the following case of a man, aged 49 years. 
In the anterior view (Fig. 12-A) the lungs 
present marked emphysema. The apices 
show dense calcified deposits, evidence of 


an old tuberculous infection. The dia- 
phragm is very low and its excursions are 
almost alrsent. The heart is elongated and 
rather small. The pulmonary conus does 
not appear to be enlarged. In the right 
anterior oblique view (Fig. 12-B) the pul- 
monary conus is quite prominent and is of 
dense consistence. The diagnosis of ar- 
teriosclerosis of the pulmonary artery was 
confinned by necropsy. 

Attention has been called before to the 
direct relationship existing between the 
right pulmonary artery and the esophagus. 
Under normal conditions the barium- 
filled esophagus is not affected by the 
vessel as is the case with the aortic arch. 
In the presence of dilatation of the right 
pulmonary artery the esophagus may 
present an impression in its contour. This 
is well shown by the case of patient A. P. 
In the anterior view (Fig. IS-A) the heart 
and aorta are within normal limits. The 
pulmonary conus is somewhat prominent. 
In the right anterior oblique (Fig. 13-S) 
the pulmonary conus appears quite promi- 
nent. Opposite the conus on the pos- 
terior border there is a distinct impression 
upon the contour of the esophagus pro- 
duced by the dilated right pulmonary ar- 
tery. Above, there is another one, some- 
what smaller, produced by the aortic 
arch. 

The case of patient F. B. illustrates the 
roentgen kymographic findings of arterio- 
sclerosis of the pulmonary artery. In the 
anterior view (Fig. 14-A) the heart shows 
moderate left ventricular enlargement and 
calcified plaques in the aortic wall. The 
pulmonary conus is quite prominent. The 
roentgen kymogram (Fig. 14-5) shows 
pulsations of great amplitude, especially 
in the regions of the pulmonary conus and 
right ventricle. 

A case of peri-arteritis nodosa, the only 
one proven in our experience, is that of a 
male, S. C., aged 74 years. The anterior 
view (Fig. 15) presents marked enlarge- 
ment of the heart and dilatation of the 
aorta and pulmonary conus. The pul- 
monary vessels are greatly dilated on both 
sides of the heart, especially marked on 
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the right side, and extend considerably in- they must be differentiated from aneurysms 
to the lung-fields. On necropsy the con- of the aorta and mediastinal or lung tu- 
dition was found to be due to peri-arteritis mors. An aneurysm of the pulmonary 
nodosa. conus is illustrated by patient I. K. , a white 

Aneurysms of the pulmonary conus are woman, aged 39 years. In the anterior 
comparatively rare. When they are found view (Fig. 16-A) the heart is shown to be 



Fig. 13-B {upper left). Right anterior oblique view. Pulmonary conus (P.C.) quite prominent. Right 
pulmonary artery is dilated, producing a pulmonary impression (P.I.) upon esophagus. Above is the aortic 
impression (A.I.). 

Fig. 14-.4 {upper right). Anterior view. Left ventricle is somewhat enlarged. Pulmonary conus (P.C.) 
is quite dieted. Calcified plaques in aortic arch (A.A.). 

Fig. 14-B {lower left) . Anterior roentgen kymogram. The waves of the pulmonary conus show an increase 
in amplitude. 

Fig. 15 {lower right). ^ Anterior view. Heart is enlarged. Pulmonary conus (P.C.) is greatly dilated. 
Pulmonarj' vessels (P.V .) markedly distended in a case of peri-arteritis nodosa, confirmed by necropsy. 
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Fig. 1(}'A (upper left) . Anterior view. Heart is enlarged, especially the right ventricle. The pulmonary 
conns (P.C.) is markedly dilated and overlaps aortic arch due to an aneurysm. 

Fig. 16-5 (tipper right). Anterior roentgen kymogram. The amplitude of the waves of the pulmonary 
conus is diminished; however, the presence of waves proves it to be an aneurysm and not a tumor. 

Fig. 17 (lower left) '. Anterior view. Heart shows enlargement of left ventricle. Aorta is dilated. In region 
of pulmonary conus there is a large bulging over (but not overlapping of) the aortic arch due to an aneurysm 
of the sinus of Valsalva. 

Fig. 18 (lower right). Anterior view. Heart and vessels are normal. Large prominence in region of pul- 
monary conus overlapping aortic arch. Esophagus and trachea displaced to right, indicating the location 
of the shadow in posterior mediastinum; proven by the x-ray therapeutic test to be due to a pulmonary 
tumor. 
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enlarged to the right. The cardiovascular 
notch on the right border is elevated, in- 
dicating enlargement of the right ven- 
tricle : the left ventricle and aorta are with- 
in normal limits. In the region of the 
pulmonary conus there is a marked promi- 
nence which appears to originate from the 
vessel and partially overlaps the aortic 
arch. The roentgen kymogram (Fig. 16- 
B) shows pulsations of very low amplitude 
in the region of the expanded conus, in- 
dicating impairment of the vessel wall due 
to an aneurysmal dilatation and not to a 
mediastinal tumor. 

Aneurysms arising from the sinus of 
Valsalva and projecting to the left are 
infrequent. When they do occur they of- 
fer some difficulty in differentiating them 
from aneurysms of the pulmonary conus, 
since they occupy the same region. There 
are, however, certain distinguishing char- 
acteristics, as illustrated by the following 
case of patient F. A., aged 47 years. In 
the anterior view (Fig. 17) the heart is en- 
larged to the left while the aorta is dilated. 
The cardiovascular notch on the right bor- 
der is lowered, indicating elongation of the 
aorta. The prominence in the region of 
the pulmonary conus is on a lower level 
and does not overlap the aortic arch as oc- 
curs with dilatation of the pulmonary 
conus. In other words, this case has all 
the secondary changes which are usually 
found with an aortic aneurysm. 

A mediastinal or lung tumor located in 
the region of the pulmonary conus may 
offer some difficulty in differentiation from 
an aneurysm. The case of M. R., aged 
59 years, white, male, reveals in the an- 
terior view (Fig. 18) a prominence in the 
region of the pulmonary conus. The 
heart and aorta are apparently normal. 
The trachea and barium-filled esophagus 
are somewhat displaced to the right. This 
fact indicates that the abnormal shadow 
is related to the posterior mediastinum and 
not to the pulmonary conus or ascending 
aorta, which are located anteriorly. The 
diagnosis of pulmonary tumor was con- 
firmed by the therapeutic test as it com- 
pletely disappeared under x-ray treatment. 


CONCLUSION 

The normal roentgenographic and roent- 
gen kymographic appearance of the pul- 
monary conus and vessels and their re- 
lationship in various positions are de- 
scribed. Cases illustrating congenital and 
acquired lesions in which the pulmonary 
conus and vessels are involved are pre- 
sented. The differential diagnosis between 
aneurysm of the pulmonary conus and 
aorta and mediastinal or lung tumors is 
discussed and illustrated. 
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DISCUSSION 

George Levene, M.D. (Boston) : The 
paper presented by Dr. Brown treats of 
an important and rather neglected field 
of roentgen exploration. Disease of the 
pulmonary arteries themselves is common 
enough to require investigation. More- 
over, changes are effected in the larger 
branches and vascular bed as a result of 
many varieties of pulmonary pathology. 
The lesser circulation is intimately asso- 
ciated with the heart so that changes 
occurring in one are in time reflected in 
the other. 

Congenital lesions of the pulmonary 
artery are more commonly recognized 
because the changes are gross and rather 
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marked. Pulmonary stenosis, patent 
ductus arteriosus, and transposition of the 
great trunks all give rise to characteristic 
pictures. The formation of arterio-venous 
aneurj'sms in the hilar branches produces 
large, dense hilar shadows occasionally 
mistaken for enlarged nodes or neoplasms. 

Dr. Brown has not stressed sufficiently 
the need for thorough fluoroscopic exami- 
nation which, in our experience, is the 
most satisfactor)'^ means of localization 
and of differentiating orthoctonous and 
transmitted pulsation. 

Wliile I agree with Dr. Brown and Dr. 
Hirsch and Dr. Scott about the general 
usefulness of the kymogram, I still would 
like to make a plea that you do not 
abandon fluoroscopic study. It brings 
you into intimate contact with your 
patient; you will have a chance to make 
your personal obser\^ations by seeing the 
organ in motion, and you are studying 
the phenomenon of motion. In our ex- 
perience in a rather large heart clinic, we 
feel that fluoroscopy is absolutel)' in- 
dispensable. 

For example, in patent ductus arteriosus 
blood ma}'' be shunted from the aorta to 
tile pulmonar}'' artery, or from the pul- 
monar}'^ artery to the aorta. In the former 
case, the ascending aorta shows increased 
pulsation and the descending aorta di- 
minished pulsation, while in the pul- 
monary artery-to-aorta shunt the findings 
are reversed — there are diminished pulsa- 
tions in the ascending aorta and increased 
pulsations in the descending aorta. 

The importance of changes in the vas- 
cular bed in such common conditions as 


mitral valvular disease may be emphasized. 
Increased pressure arising within the left 
auricle and transmitted backward into 
the lungs produces pulmonary congestion 
and so-called “brown induration.” This 
frecpiently results in the production of 
rales and hemoptysis and is a common 
cause of the mistaken clinical diagnosis 
of pulmonary tuberculosis. 

In reviewing a series of 100 cases of 
pulmonary asbestosis, it was interesting 
to note that the most constant change was 
enlargement of the primary branches of 
the pulmonary artery. The typical or 
pulmonale, probably resulting from in- 
creased resistance to the flow of blood into 
the lungs as a result of fibrosis, emphysema, 
or other change, is of course a lesion of 
the lesser circulation. 

Our knowledge is still very incomplete 
concerning the roentgenologic aspects of 
pulmonary thrombosis, Ayerza’s disease, 
and pulmonary hypertension. The work 
of Dr. Brown and his colleagues is im- 
portant. Such investigations, supple- 
mented by the procedures recently intro- 
duced by Robb and Steinberg for the 
visualization of the heart chambers and 
vessels, will in time disclose a wealth of 
hidden treasure. 

Samuel Brown, M.D. {closing): Dr. 
Levene calls attention to the fact that I 
have not sufficiently emphasized the use 
of the fluoroscope in my paper. I wish 
to state that practically every cardio- 
vascular case receives a thorough fluoro- 
scopic examination before any roent- 
genograms or roentgen kymograms are 
made. 



CROSS-SECTIONAL RADIOGRAPHY OF THE HEART 


By GERHARD DANELIUS, M.D., Chicago 
From the Roentgenological Department of the Mount Sinai Hospital 



ROENTGENOLOGIC visualization 
of the heart, in such a manner as to 
give a radiologic equivalent to its 
anatomical cross-section, has been an old 
problem in cardiac roentgenology. 


rate manner, cuts cardboard silhouettes 
of many different heart diameters and in 
setting them together completes the heart 
model. Lysholm (3) designed an ingeni- 
ous arrangement permitting direct cutting 



Fig, 1 . Drawing of cross-sectional roentgenogram following the old method based 
on the 3G0-degree rotation of the patient. {From Szabados, Radiology, 27, 693, 
December, 1936.) 


This problem has been approached re- 
peatedly in the past. The several avail- 
able solutions are, however, complicated, 
time-consuming, not very exact, and re- 
quire additional expensive equipment. The 
underlying principle for all these methods 
is based on the 360 ° rotation of the patient 
around his vertical axis with the recording 
of the heart borders in different diameters. 
In this manner, the cross-section can be 
reconstructed. Some authors go beyond 
this and produce three-dimensional models 
of the heart. Palmier! (4) , in a very elabo- 


of a three-dimensional heart model from 
clay. A rotating chair for the patient is 
connected with a rotating stand for the 
clay and an exact correlation with their 
degree of rotation is maintained. A nar- 
row beam around the central ray is moved 
under fluoroscopic control along the heart 
borders. A steel string, mechanically con- 
nected with the tube, automatically cuts 
through the clay so that an approximate 
model of the heart is fashioned after cut- 
ting several diameters. This method was 
later revived by Schatzki (5). Klason 
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(2) devised an attachment liy which an 
electric rod mechanically follows the move- 
ments of the central ray controlled by the 



Fig. 2. Lateral view of the thorax detnon- 
slrating the obliquv orienlalion of the long axis of 
the heart {D) in relation to the longitndinal .axis 
of the thorax. 

fluoroscopist and produces strip-like ex- 
posures on photographic paper as desired. 
He thus obtains a number of lines which 
produce an approximate outline of a cross- 
section through the heart. A similar 
principle for drawing under fluoroscopy or 
indirectly, after exposing several film 
strips at diflferent angles, was recently 
published in this country by Szabados 
(6). (See Fig. 1.) 

All these methods, unfortunately, take 
considerable time, and any motion of the 
patient during the long examination greatly 
endangers the accuracy of the measure- 
ments. It is, furthermore, not possible 
to record fine details of the heart contour. 
Were a direct, instantaneous exposure of 
the cross-section of the heart possible, its 
superiority over the indirect methods de- 
scribed above would be apparent. 

The purpose of this study is to present 
such a roentgenologic possibility for a direct 


cross-section radiography of the heart using 
a fundamentally different projection from 
those commonly accepted. This study is 
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Fig. 4. Direct cross-sectional roentgenogram of 
the heart with good visualization of the border 
between the right and left ventricles (arrow). 


limited only to its theoretic principles and 
roentgen-technical factors. The roentgen- 
clinical aspects of this method will be sum- 
marized in a later study. 

The principle underlying this technic is 
easily understood (Figs. 2 and 3). On 
examining a lateral view of the chest, we 
note that the long axis of the heart— its 
diagonal diameter — ^forms an angle aver- 
aging from 45 to 50 degrees with the longi- 


tudinal diameter of the thorax. This 
angle is increased in obese and emphyse- 
matous patients and decreased in asthenic 
types. Making use of this oblique orien- 
tation of the heart within the thorax, a 
technic was developed as follows: first, a 
fluoroscopic examination of the thorax in 
the lateral direction is done and the di- 
agonal axis of the heart and the cuiA'^ed 
line of the diaphragm are marked on the 
skin at the lateral surface of the thorax. 
The diagonal diameter is the line con- 
necting the posterior point of origin of the 
aorta with the heart portion which fills out 
the sterno-diaphragmatic angle (Fig. 2). 
The patient then is placed on a chair with 
his head and thorax moderately bent for- 
ward; an x-ray film is placed into the car- 
diac groove, pushed backward as far as 
possible, and held in position by both 
hands of the patient. The x-ray tube is 
placed above the patient, the central ray is 
directed corresponding with the diagonal 
axis of the heart as marked on the pa- 
tient’s skin, entering the body through the 
upper dorsal spine and leaving through 
the sterno-diaphragmatic angle (Fig. 3). 
To avoid distortion for purposes of men- 
suration, care should be taken that the 
angle formed by the cassette with the cen- 
tral ray shall be exactly 90 degrees. The 
posture of the patient as well as proper 
centration should not offer any difficulties. 
Contrary to expectations, the films come 


a.nf: 




foost. 

Fig. 5. 




Fig. h. Topographic anatomy of the heart as seen in a cross-sectional roentgenogram. {From Klason, Acta 
Radiol., 11, 64.) 

Fig. 6. Cross-sectional roentgenogram in moderate enlargement of the left ventricle. 


DAKKl.IUS: CKOSS-Si:CTI()NAI. RAOIOGRAI'HV OP THE HEART 


193 


out well defined (iMg. ■!) and do not rcqnire 
great increase in kilovoltage or inillianiper- 
agc. We, \iso. on a two-disk mechanical 
rectifier, a radiation of from 80 to 83 kv.p., 
-SO ma., 1 m. target-film distance, and 0.2 
sec. exposure time. In cases of marked 
obesity, marked enlargement of the liver, 
high abdominal tumors, jiregnancy, and 
ascites, it is not jiossible to place the film 
suflicicntly far backward to make a sati.s- 
factory examination possible. 

In analyzing the radiographic ])icturc, 
one must bear in mind that the film rep- 
resents a horizontal cross-section through 
the heart within an oblique section through 
the thorax (Fig. 3). This is a fundamental 
point, because without this knowledge one 
would believe that the film was taken at a 
wrong angle and distorted The radio- 
gram reveals in the upper half, the ribs and 
lung structure corresponding to those por- 
tions located anteriorly and above the 
heart. The anterior surfaces of the dia- 
phragm divide the film into an upper 
aerated and lower non-aerated portion. 
In the midline and vertical axis we note 
the blurred film of the cervical and upper 
dorsal spine bent forward during the ex- 
posure (Figs. 3 and 4). 

Partly within the shadow of the dia- 
phragm and partly projected anteriorly, 
we see the clearly defined egg-shaped 
“cross-section” of the heart. The topog- 
raphy of its different parts is known from 
anatomic studies and is well illustrated in a 
drawing by Klason (Fig. 5). In our pro- 
jection, the right heart border is formed by 
the right auricle, the anterior by the right 
ventricle, the left by the left ventricle, and 
the posterior by the left auricle. These 
structures are anatomically located at dif- 
ferent heights but on the film they are pro- 
jected one over the other in one plane. 
Emerging anteriorly from the main heart 
shadow, we note on many films a triangu- 
lar offshot, which is probably formed by the 
great veins. In hearts with a long ver- 
tical axis the vascular pedicle is visualized 
as a broad anterior projection. While the 
right ventricle anteriorly is frequently 
limited by a straight outline, the left one 



Fig. 7 . Mitral stenosis. The posterior bulging 
of the left auricle is well visualized. The equation 
for the determination of the depth diameter is 


presents a distinct rounding. On many 
films the border between right and left 
ventricle is clearly marked (Fig. 4). The 
typical deformities of the heart are well 
demonstrated. In Figure 6 we note a 
moderate enlargement of the left ventricle. 
This, not infrequently, is directed forward 
and backward and the depth of the left 
ventricle is considerably increased. The 
lateral border of the enlarged ventricle 
often gives a blurred appearance which is 
probably due to a horizontal orientation of 
its longitudinal diameter. Figure 7 is a 
case of mitral stenosis with marked pos- 
terior bulging of the left auricle. The 
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degree of this bulging, which is first di- 
rected posteriorly and in a more advanced 
stage toward the right side, is easily recog- 
nized on a cross-section radiograph. Ro- 
tation of the heart around its vertical 



Fig. 8. Rotation of the heart in its vertical axis 
in a case of drop heart is well visualized on a cross- 
sectional film. 


axis as in some cases of drop heart can be 
demonstrated, and compensation for the 
measurements taken on a typical six-foot 
film is then possible (Fig. 8). 

This view gives valuable information for 
determination of the volume of the heart. 
If the diagonal axis has been carefully 
determined and placement of the cas- 
sette at a 90-degree angle with the central 
ray is strictly secured, mensuration of the 
depth diameter is possible. The correla- 
tion between the transverse diameter 
taken from a routine six-foot film with the 
transverse diameter of the cross-section 
radiograph will give the necessary factors 
for a simple mathematical equation. This 
permits the reduction of the non-distorted 
roentgenological cross-section to its ac- 
tual measurements (Fig. 7). 

SUMMARY 

1. The fundamental anatomical and 
technical facts for taking a direct instan- 


taneous "cross-section radiogram” of the 
heart are given. 

2. The physiological angulation be- 
tween the longitudinal axis of the thorax 
and the long axis of the heart is used to 
obtain, within an oblique section of the 
thorax, a clearly defined cross-section of 
the heart. 

3. Not infrequently the border between 
right and left ventricle, not previously 
visible at all on any of the views used so 
far, is well defined. 

4. Rotation of the heart in its vertical 
axis is well visualized. 

5. Posterior enlargement of the left 
auricle, particularly its extension toward 
the right, is demonstrated. 

6. If the technical requirements are 
exactly secured, this view is helpful for 
purposes of mensuration and volume de- 
termination. The measurements on the 
film have to be reduced to their actual 
values by correlating the measurement of 
the transverse diameter of a routine six- 
foot film to the transverse diameter as 
found on the cross-section view. 

7. When this direct cross-section ra- 
diography of the heart can be obtained, it 
is superior to the methods based on the 
360-degree rotation of the patient. 
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THE TREATMENT OF ERYSIPELAS WITH ULTRA-VIOLET ENERGYi 

By M. Iv. KNAPl^, M.D., Minneapolis, Minnesota 


MONO the nntlliUide of remedies 
that have been advocated and em- 
ployed for the attempted cure of 
erysipelas, there are only a few that liave 
been definitely shown to be of any con- 
siderable value. The most prominent of 
these arc roentgen radiation, erysipelas 
streptococcus antitoxin, and ultra-violet 
radiation. Comparative studies uj)on the 
relative efficiencies of these methods have 
been carried out by several investigators. 
The most convincing of these studies was 
reported by Ude and Platon, in ITIO, in a 
study of -102 hospitalized cases treated by 
various methods at the Minneapolis Gen- 
eral Hospital. They concluded that ultra- 
violet radiation was the treatment method 
of choice Since that time most of the 
cases of erysipelas at the Minneapolis 
General Hospital have been treated solely 
by ultra-violet radiation. At the same 
time there has been a fairly widespread 
acknowledgment of the efficacy of this 
treatment so that there have been con- 
firmatory’- reports from widely separated 
sections of the United States. Three of 
these reports I will combine in the present 
communication. 

But first it is advisable to consider more 
closely the subject of ultra-violet radia- 
tion for the treatment of erysipelas. 

Mode of Action . — At first consideration 
by one who has not seen the results from 
this treatment it would seem highly in- 
advisable to impose upon “St. Anthony’s 
Fire” the added insult of a second degree 
burn from ultra-violet. In fact, the exact 
action of ultra-violet upon erysipelas has 
not yet been adequately explained. It is 
certainly not directly bactericidal in these 
cases. Titus says : 

"In a preliminary paper published in 1933, 
the only conclusion reached was that the energy 


increased the resistance of the tissues to the 
sensitizing action of the bacteria. This seemed 
the best lead, since frequently the entire lesion 
was shielded from the ultra-violet energy by 
pieces of cardboard, and irradiation of the sur- 
rounding tissues caused a clearing up of the 
infection. Radiation, with one part of the 
active infiamed edge covered by a piece of 
cardboard, stopped the advance of the entire 
inflamed edge and skin cultures of the radiated 
and non-radiated skin showed living bacteria. 
In the case of an infant the reaction produced 
on the head, where the lesion existed, was so 
severe that the next dose was given on the 
buttocks and lower back, and the disease was 
cleared up. 

“One theory’ advanced by a worker at the 
Prcsby’tcrian Hospital is that the marked 
edema caused by these excessive doses of ultra- 
violet energy produce a specific antitoxin which 
is later absorbed. This is as yet unproven, but, 
if true, would be of great importance in the 
field of immunology.” 

The prolonged erythema produced by 
the ultra-violet energy may also be an im- 
portant factor. This much is certain. 
The dosage of ultra-violet must be ex- 
tremely heavy to produce the best results. 

Technic and Clinical Course . — Experience 
has taught us that the dosage should be 
very’ heavy so that the original dosage sug- 
gested by Ude, namely, twice the erythema 
dose, has now been increased to from ten 
to twenty times the erythema dose. A 
border of three or four inches of normal 
skin around the involved area is included 
in the treatment. If multiple exposures 
are necessary, the edges are allowed to over- 
lap. If the eyelids are not involved, the 
eyeballs are covered with black paper or 
cotton to prevent an ultra-violet conjunc- 
tivitis. If the eyelids are involved and 
swollen, the patient is merely instructed to 
keep his eyes closed during the treatment. 
Moist packs are prohibited for from 12 to 
24 hours after the. treatment, because they 
interfere with the proper development of 
the erythema. Usually no packs are 
necessary. If the skin feels stiff after the 


‘ Presented before the Fifth International Congress 
of Radiology, at Chicago, Sept. 13—17, 1937. 

195 




196 


RADIOLOGY 


erythema develops, a little white vaseline 
may be applied to relieve it. If spreading 
should occur, as evidenced by continued 
elevation of temperature and extension of 
the lesion, the same or an even heavier 
dose of ultra-violet is given the next 
day. 

Most of the patients remark about the 
relief of pain which often occurs while the 
lamp is still being applied. Later there 
is some increased edema of both the area 
of erysipelas and the surrounding normal 
skin. This subsides in from 24 to 48 
hours, and if no further spreads or com- 
plications occur, the temperature drops 
rapidly to normal, the treated area wrinkles, 
then desquamates, and in five or six days 
the entire area is replaced with fresh- 
looking skin. In the majority of cases 
only one treatment is necessary. 

Comparative Statistics . — In the last few 
years the use of ultra-violet energy in the 
treatment of erysipelas has become suffi- 
ciently acceptable as the treatment of choice 
so that it is now possible to report the re- 
sults in three widely separated portions of 
the United States and thus compare these 
statistics. 

At the last meeting of the American 
Congress of Physical Therapy in New 
York in September, 1936, a paper on the 
treatment of erysipelas with ultra-violet 
radiation was presented by Dr. J. G. 
Jenkins, of Temple, Texas, which so closely 
paralleled the results found by Dr. N. E. 
Titus and myself, that Dr. Titus asked me 
to gather the comparable statistics of all 
three groups of patients into one paper to 
show the remarkable similarity of results 
in three widely separated sections of the 
United States as obtained by three groups 
of clinicians working in complete independ- 
ence of each other. 

Upon consideration of the factors which 
could be compared in these three series, 
it is evident that the comparison may be 
carried out under the headings of (1) the 
average number of treatments per case, (2) 
the average number of days from treat- 
ment to normal temperature, and (3) the 
deaths. 


The comparative figures are shown in 
Table I. 



TABLE 1 

Titus 

Jenkins 

Knapp 

No. cases 

81 

50 

510 

Av. no. treatments 

2. Of) 

1.9 

1.3 

Av. no. days fronj 
treatment to nor- 
mal temperature 

4.68 

3.13 

3.75 

No. deaths 

2 

1 

38 

Percentage of deaths 

2.4 

2 

7.4 


A consideration of the table shows that 
the average number of treatments per case 
and the average number of days from treat- 
ment to normal temperature are very 
nearly the same in the three series. The 
percentage of deaths is much greater in 
the Minneapolis series than in the others. 
It is probable that this can be explained by 
the fact that both Dr. Titus’ and Dr. 
Jenkins’ patients were largely private 
cases while my series was composed en- 
tirely of charity patients, many of whom 
Avaited until the last moment before allow- 
ing themselves to be taken to a hospital. 
In fact, 18 of these deaths were in cases 
in which some factor other than erysipelas 
was the primary cause of death. If these 
18 are deducted from the 38 cases, there 
remain 20 deaths, or 3.9 per cent, which is 
fairly comparable to the other figures. 

RestiUs in Infants Less than One Year of 
Age . — Perhaps the greatest value of ultra- 
violet is shown in the treatment of ery- 
sipelas in infants. Erysipelas has always 
been feared as an extremely fatal disease 
in small children, with a mortality rate 
usually reported at from 50 to 75 per cent 
when treated by the older methods. In 
this series I have 15 children under one 
year of age with only two deaths. To 
this I can add three private cases without 
a death. This makes 18 cases with only 
two deaths, or 11.1 per cent. 

Dr. Titus reports eight children under 
one year of age, with two deaths, or 25 
per cent. Dr. Jenkins does not state how 
many patients were under one year of age. 
However, combining Dr. Titus' and my 
cases, there are 26 cases with only four 
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deaths. That is a mortality of only 
per cent in ca.ses of erysipelas in infants 
under one year of age. 

CONCLUSIONS 

1. Ultra-violet radiation is an effective 
treatment for erysipelas. 

2. Reports from widely separated sec- 
tions of the United States: ix.. New 
York City, Temple, Texas, and Minne- 
apolis, IMinnesota, comjirising a total of 
G41 cases, .sliow strikingly comparable re- 
sults. 
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DIAGNOSTIC PNEUMOTHORAX 

By SIDNEY SCHNUR, M.D., New York City 

From the First Medical Division and Department of Radiology, 
Morrisania City Hospital 


]|||NDUCED pneumothorax is recog- 
nized as an important therapeutic 
agent in pulmonary tuberculosis. 
However, the value of pneumothorax in 
diagnosis of diseases of the chest has not 
been emphasized sufficiently and conse- 
quently is not generall)'’ known. The re- 
cent technical advance in chest surgery de- 
mands the more widespread knowledge and 
utilization of all methods for more exact 
diagnosis. 

Air used as a contrast medium in 
radiology is well established. Pneumog- 
raphy includes such procedures as ven- 
triculography, encephalography, pneumo- 
peritoneum, perirenal injection, double 
contrast enemas (barium and air), double 
contrast gastric visualization (barium and 
effervescent powders), and pneumothorax. 

Brauer (1), in 1912, was the first to 
demonstrate pleural tumors radiographi- 
cally by injecting air into the pleural cavity. 
His results and those of Schroeder (8), who 
reported in 1916, were not encouraging. 
In 1921, Fishberg (6) introduced this 
method in America, believing it might be 
of value in detect ng early lung neoplasms. 
Caesar (3), Singer (9), Isaacs (7), Faulk- 
ner (4, 5), Bromme and others (2) have 
made contributions to the subject. 

INDICATIONS 

Pneumothorax has aided in the diagnosis 
of various chest conditions. 

1. Tumors of the Parietal Pleura . — 
These tumors are well outlined because 
air is an excellent contrast medium which 
also. . collapses the lung, allowing an un- 
obstructed view of the parietal pleura. 
Metastatic carcinoma, mesothelioma, and 
the various granulomas can be demon- 
strated. These are commonly associated 
with a pleural effusion which typically 's 


serosanguinous. After the fluid has been 
removed and air injected, x-rays are taken 
with the patient in that position which 
allows the fluid to gravitate away from the 
suspected area. Thus, if anteroposterior 
plates are taken with the patient in the left 
lateral recumbent position, the presence of 
the effusion along the mediastinum will 
allow a clear view of the parietal pleura 
of the right chest. The diaphragm can be 
visualized if the plates are taken with the 
patient in exaggerated Trendelenburg posi- 
tion. The entire pleural space can be ex- 
plored by this method. 

2. Pleiiral Adhesions . — The presence of 
pleural adhesions frequently is responsible 
for the failure of therapeutic pneumo- 
thorax. Air in the pleural cavity makes 
this complication visible. 

Chest surgeons prefer to wait for the 
formation of pleural adhesions adjacent to a 
lung abscess before operating. However, 
it is difficult to know clinically or radio- 
graphically when such adhesions have 
formed. Faulkner (4, 5) performs pneumo- 
thorax routinely to determine the presence 
of adhesions. His classification, treat- 
ment, and prognosis of lung abscess de- 
pends largely on the x-ray findings follow- 
ing air injection. He believes there is 
little danger of empyema when the injec- 
tion is made in an interspace distant from 
the abscess. However, most surgeons be- 
lieve this procedure to be hazardous in lung 
abscess. 

3. Differentiate Intrapidmonary from 
Extrapidmonary Shadows . — ^Although the 
stereoscope is most helpful in this problem, 
we have encountered several cases in which 
it has failed and pneumothorax has been 
successful. Plates are taken before and 
after intrapleural injection. Displacement 
of the shadow is evidence of intrapulmo- 
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nary pathology. Other factors being equal. Snure (10) believed it was of aid in the 
the greater the clisplacenient the more diagnosis of a mediastinal effusion. It 
pcri])hcral the lesion, and, conversely, a enaijled Isaacs (7) to differentiate an inter- 



shadow close to the mediastinum will be 
shifted but slightly. Extrapulmonary 
shadows (skin, subcutaneous tissue, muscle, 
rib, parietal pleura), of course, are not dis- 
placed by pneumothorax. 

4. Fibrin Bodies in the Pleural Cavity.— 
Fibrin masses are occasionally seen in the 
pleural cavity of tuberculous patients 
who have developed effusions following 
repeated injections of air. Taylor and 
Bobrowitz (11) recently reported a series 
of 125 such cases. Such masses may be 
removed with the thoracoscope. 

5. Diferentiate Pleural, Pericardial, and 
Mediastinal Effusion . — Occasionally diffi- 
culties arise in the differential diagnosis 
of a left pleural, mediastinal, and peri- 
cardial effusion. The injection of air 
after aspiration of fluid will more deflnitely 
localize the fluid by outlining the serous 
cavity. 

6. Miscellaneous Conditions.— Fnenmo- 
thorax is occasionally used to define more 
clearly a suspected tuberculous camty 


lobar empyema from atelectasis. Singer 
(9), in two problem cases, outlined a 
bronchiectatic atelectatic lobe behind the 
heart shadow. He has also used simultane- 
ously lipiodol and pneumothorax in bron- 
chiectasis. 

TECHNIC 

The technic, dangers, and complications 
are similar to those of therapeutic pneumo- 
thorax From 300 c.c. to 750 c.c. of air 
is sufficient in most cases. If a pleural 
effusion is present, approximately one- 
third of the volume of fluid removed is re- 
placed with air. 

CASES 

Case histories are presented herewith, 
illustrating the diagnostic value of pneu- 
mothorax. 

Case 1. A white woman, 49 years of 
age, entered the hospital because of pro- 
gressive dyspnea, non-productive cough, 
fatigue, and loss of weight. Thirteen 
years previously a radical mastectomy of 
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the right breast had been performed for 
adenocarcinoma. Her subsequent course 
was uneventful until two months before the 



present admission, when the above-men- 
tioned complaints began. These con- 
tinued with increasing severity up to the 
time of admission. Physical examination 
revealed signs of fluid throughout the en- 
tire chest (Fig. 1) and a hard mass in the 
right parasternal region. There were no 
subcutaneous masses or axillary nodes. 

Thoracentesis of the right chest was 
performed. Serosanguinous fluid (2,000 
c.c.) was withdrawn, and 600 c.c. air was 
introduced. Anteroposterior plates in the 
erect (Fig. 2) and left lateral recumbent 
(Fig. 3) position (the fluid thereby gravi- 
tating toward the mediastinum) visualized 
nodules in the parietal pleura. The pleural 
sediment, sectioned and stained, revealed 
clumps of adenocarcinoma. Aspiration bi- 
opsy of the right parasternal mass showed 
adenocarcinoma of the same type and de- 
gree of malignancy as that of the pleura. 

Comment . — On admission, the patient 


was suspected of having a latent meta- 
static carcinoma of the pleura, and para- 
sternal node from the breast, which had 
been removed 13 years previously. The 
diagnosis was confirmed by pneumothorax, 
demonstrating pleural tumors; section 
and stain of the pleural sediment, dis- 
closing adenocarcinoma, and by aspira- 
tion biopsy of the parasternal node. 

Case 2. A white woman, 50 years of 
age, entered the hospital complaining of 
increasing dyspnea and painless swell- 
ing of the right arm. A right radical 
mastectomy had been done one year previ- 
ously for adenocarcinoma. Physical ex- 
amination revealed fluid in the right chest, 
large right axillary nodes, and lymphe- 
dema of the right arm. 

Serosanguinous fluid (2,400 c.c.) was re- 
moved from the right pleural cavity and 
750 c.c. of air introduced. X-ray ex- 
aminations in the upright and the left 
lateral recumbent positions revealed nod- 
ules in the parietal pleura. The diagnosis 
of adenocarcinoma was made from the 
microscopical examination of the pleural 
sediment. 

Comment . — This case is similar to Case 
1. AVhenever pleural tumors are sus- 
pected, or non-traumatic serosanguinous 
effusions are discovered, air should be in- 
jected into the pleura for diagnosis. 

Case 3. A white man, 72 years of age, 
who had had a nephrectomy performed for 
a hypernephroma five years previously, en- 
tered the hospital with incessant non- 
productive cough, pain in the right chest, 
dyspnea, and weakness. 

Physical findings were; slight dullness, 
diminished breath sounds and fremitus, 
occasional musical rale at the angle of the 
right scapula, and a palpable immobile 
deep mass, two inches in diameter, over 
the left fifth rib in the mid-clavicular line. 
X-ray examinations revealed a round 
shadow in the left lung-field, correspond- 
ing to the position of the palpable mass, 
and another in the right lung-field at the 
level of the fifth rib in the axillary line. 
The clinical diagnosis was latent hyper- 
nephroma metastases to the left fifth rib. 
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and to either the fifth rib or hing on the 
right side. 

Induced puevnnothorax of 400 c.c. of the 
riglit cliest revealed the shadow to re- 
main stationary while the lung collap.sed. 
This was evidence that the shadow was 
extrapuhnonary — ^jirobably in the rib. 
Postmortem examination verified the clini- 
cal impression. 

Commeut . — Stereoscopic views did not 
aid in determining whether or not the mass 
in tlic right chest was in the rib. Diag- 
nostic pneumothorax excluded the possi- 
bility of its being a pulmonary metastasis 
because its position did not shift with 
collapse of the lung. 

Case 4. A white woman, .02 years of 
age, entered this institution with in- 
definite history of fatigue and loss of 30 
pounds in three months. Physical ex- 
amination was negative except for evi- 
dent loss of weight. X-ray examination 
of the chest showed a round shadow, one 
inch in diameter, in the right pulmonary 
field. Intravenous skiodan revealed flat- 
tening of the left upper calyx, suspicious 
of hypernephroma. Successive pneumo- 
thorax injections of the right chest, 
totalling 7.50 c.c. of air, caused a displace- 
ment of the shadow. 

Comment . — In contradistinction to Case 
3, this hypernephroma metastasized to the 
lung rather than to the rib. Pneumo- 
thorax revealed the lesion to be extra- 
pulmonary in Case 3 and intrapulmonary 
in this case. 

Case 5. A white man, 32 years of age, 
entered the hospital with a history of 
tuberculosis for one and one-half years. 
Pneumothorax was induced at that time, 
following which he had many refills. X- 
ray examination revealed a hydropneumo- 
thorax and fibrin bodies in the right 
cavity. 


Comment . — Pneumothorax is of etiologi- 
cal and diagnostic importance in this in- 
stance. The repeated therapeutic use of 
pneumothorax is occasionally responsible 
for the formation of a pleural effusion. 
Fibrin bodies are sometimes found in the 
pleural cavity of these patients. The 
]5neumolhorax itself is of diagnostic aid in 
making these masses visible. 


SUMMARY 

1. A short history of the use of diag- 
nostic jmeumothorax is given. 

2. The indications and technic of the 
method are described. 

3. Case histories are presented and 
relevant comments are made. 

Acknowledgment is made to Samuel 
P'. Weitzner, AP.D., of APorrisania City 
Hospital, and Bernard Ehrenpreis, AP.D., 
of Kings County Hospital, for their tech- 
nical assistance and helpful suggestions. 
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EFFECT OF CABLE LENGTH ON RADIATION OUTPUT OF 
SHOCK-PROOF X-RAY TUBES 

By T. H. ROGERS, M.E.E., Field Engineer, Machlett Laboratories, Inc., Springdale, Conn. 

^HE rapidly increasing and already shock-proof tube of the Machlett Thermax 
widespread use of shock-proof tubes type under various conditions of cable 
of the cable type for roentgenological length, load, and type of energizing circuit, 
purposes gives importance to a considera- The generator for energizing the tube 
tion of the effect of the capacitance repre- consisted of a Kelley-Koett Type GA 





sented by various lengths of shock-proof transformer, of 50 ma., 200 kv.p. capacity, 
cable on the radiation output of such continuous rating, specially equipped with 
tubes. This report presents the results a flexible arrangement of valve tubes 
of a series of tests which give some defi- which can be connected so as to produce 
nite indications of how the length of various types of rectified and unrectified 
cables employed may affect output under circuits at will, with the exception of the 
a considerable variety of conditions, and Villard circuit. Measurements were also 
certain conclusions which it is possible taken with the tube being operated on a 
to draw from these tests. Waite and Bartlett 30 ma., 200 kv.p 

The tests consisted largely of measure- Villard circuit therapy generator, 
ment of r output from an oil-immersed Readings of r output were taken as a 
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equivalent to about 0.6 mm. of aluminum. 
The inherent “bias” in the Thermax is 
relatively low, being equivalent in this 
respect to the usual radiographic tube, 
although it is designed for both radio- 


applicable to tubes of other types as well 
as the type employed in these tests. 

Discussion of Results . — In the charts 
of Figures 1 to 8, output is plotted as a 
function of milliamperage with cable length 



graphic and therapeutic application. 
Thus, any effects which would result from 
a high bias in the tube are also elimi- 
nated. 

The applicability of the results to other 
types of tubes were checked by repeating 
representative measurements, at 100 kv.p., 
using a radiographic tube (Machlett type 
CYR) and an air-cooled, bulb-type, light- 
therapy tube (type XLT), with cables of 
various lengths connected to the tubes. 
Results for identical conditions checked 
those obtained with the Thermax tube 
within reasonably close limits, indicating 
that conclusions based on the data pre- 
sented in this report are qualitatively 


as a parameter, each chart representing 
a different circuit or kilovoltage. It is 
readily apparent that the effect of cable 
length varies greatly depending on the 
type of circuit. For example. Figure 1 
indicates that on a 4-valve full-wave 
generator output increases with cable 
length at all values of milliamperage within 
the range of the test; Figure 3 indicates 
that output varies only very slightly with 
cable length in the case of the Villard 
circuit generator, and from Figure 2, it 
is seen that on the 2-valve half-wave 
generator the effect of cable length de- 
pends largely on the value of milliamper- 
age. Figures 4, 5, and 6 give similar 







uoGivUs: snocK-PRoor x-rav tubes 


205 


inciications for the tlirce rcsj)cclivc tyjK's 
of circuits at 100 kv.j)., Figures 1, 2, and 
o being for MO kv.p., Figures 7 and S 
indicate that cable length has little in- 
fluence on r output on self-rectified and 
single-valve circuits. 

The data obtained from these tests 
may also be plotted in other forms so as 
to show more clearly other comparisons 
which may be drawn among the various 
operating conditions. A chart such as 
Figure 9 will show the relative cfilciencics 
of various tyi^cs of circuits. However, 
the conclusions drawn from such a chart 
can be valid only for the one value of 
cable Icngtii, .since a .similar chart for a 
different length of cables may give an 
entirely different indication. In Figure 9, 
which applies to a cable length of eight 
feet, it appears that the 2-valve half-wave 
and the Villard circuits are practically 
identical in efficiency at most values of 
milliainperagc, with the 4 -valve full-wave 
circuit showing a somewhat higher effi- 
ciency. With cables 43 feet long, as shown 
in Figure 10, a very considerable diver- 
gence in the efficiency of the three circuits 
appears, the 4-valve circuit giving the 
highest output, the 2-valve circuit some- 
what lower, and the Villard circuit lowest 
of all. 

The influence of cable length on output 
can be most clearly shoivn by plotting r 
per minute as a function of cable length. 
Such charts should be made for each 
niilliamperage value of interest, as the 
effect of cable length varies with milli- 
amperage on some circuits. Figure 11 
shows cur\'’es of this kind for three cir- 
cuits at 4 ma. and at 8 ma. These charts 
show that output increases with cable 
length on the 4-valve circuit, varies very 
little with cable length on the Villard 
circuit, and varies in a rather interesting 
nianner, as discussed in the second para- 
graph below, on the 2-valve circuit. 

Another method of comparing the effi- 
ciencies of the various circuits is to reduce 
the output values to terms of r per minute 
per ma., plotting charts such as Figures 
13 and 14 for various values of cable 


length. The variation in efficiency with 
milliampcrage for the various operating 
conditions is most clearly shown by means 
of .such charts. 

Probably the most interesting phe- 
nomena c.xliibited by these tests are the 
variation in output with cable length on the 
2-valvc circuit and the relation between 
the 2-valvc and 4-valve circuits in this re- 
spect. Figures 2 and 6, taken together, 
clearly show that on the 2-valve circuit 
cable length influences output to a very 
great extent, but whether any given change 
in cable length will increase or decrease out- 
put depends on both milliamperage and 
kilovoltage of operation. The variation in 
output with both cable length and milli- 
amperage at a fixed kilovoltage can be 
shown in an interesting manner by a chart 
such as Figure 12, giving values of r out- 
put as a function of cable length with 
milliamperage as a parameter. It can thus 
be seen that, as cable length is increased, 
output decreases, reaches a minimum, and 
then increases with further increase in 
cable length, tending toward a value con- 
siderably higher than the starting point. 
The cable length at which the minimum 
output occurs varies with milliamperage, 
being greater for higher values of milli- 
amperage. These variations are of such 
magnitude that it may be observed, for ex- 
ample, that the output at 6 ma. with 43- 
foot cables is higher than the output at 
8 ma. with 16-foot cables. 

The reasons for these perhaps surprising 
effects become quite obvious from an 
analysis of the usual 2-valve circuit to 
which capacitance as represented by the 
cables has been added. Such a circuit is 
shown schematically in Figure 17. The 
voltage output of such a circuit with zero 
value of capacitance would theoretically 
have the form indicated in Figure 18-A. 
With successively greater values of capaci- 
tance, the voltage wave will assume in turn 
the forms indicated in Figures 18-B, 18-C, 
18-D, and 18 -jE. Figure 18-C represents the 
condition which results in the minimum 
output for any given value of milliamper- 
age. Figure 18-.B corresponds to a smaller 
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value of capacitance than IS-C, Figure 
18-D to a somewhat larger value than 18-C, 
and Figure IS-E corresponds to a very 
large value which is sufficient to maintain 
the voltage practically constant, producing 




the condition resulting in maximum out- 
put. The value of capacitance necessary 
to produce any of these conditions will ob- 
viously vary with the milliamperage drawn 
by the tube, which accounts for the fact 
that the point of minimum output varies 
with milliamperage. 

It is strikingly evident that this circuit is 
most inefficient in the range of cable length 
and milliamperage usually employed for 
superficial and intermediate therapy appli- 
cations. Figure 12 immediately suggests 
that this efficiency can be greatly increased 
by adding additional capacitance to the 
circuit, which might be in the form of con- 
densers connected so as to add to the ca- 
pacitance of the cables. 


The results obtained with the 4-valve 
circuit appear to be quite different from 
those of the 2-valve circuit. Here output 
increases steadily with increase in cable 
length throughout the range of milliamper- 



age from zero to 10 ma. However, it would 
be necessary to considerably extend the 
milliamperage range to fully check the ac- 
tion of the 4-valve circuit in this respect. 
It can be observed that the action of the 
2-valve circuit between zero and 2 ma. is 
quite similar to that of the 4-valve circuit 
between zero and 10 ma. If the range were 
extended to, say, 50 ma., it is entirely pos- 
sible that effects similar to those observed 
with the 2-valve circuit would occur with 
the 4-valve circuit. Milliamperages of this 
order being in the radiographic range, an 
investigation of this nature for 4-valve full- 
wave circuits would be of interest in rela- 
tion to the influence, if any, of the capaci- 
tance of different lengths of shock-proof 
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cables on (he radiographic effect, at various 
kilovoltagc and niilliainperagc. factors. If 
.such variations in intetisity arc. appreciable, 
tlicy would have a bearing on the. })ropcr 
technics to be einjiloycd for any desired 
radiographic results. 


i F.gl? ■ 

j 2*Vaivt Ctreuit with ( 

j CabJf CapacKartcc 
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With tlie Villard, single-valve, and self- 
rectified circuits, no considerable elTect 
of cable capacitance on output is obsen^- 
able. AWiiic at first thought it might be 
expected that tlicsc results would be in 
general similar to those with the 2-valve 
half-wave circuit, analyses of tlie respec- 
tive circuits show that in the 2-valve case, 
the charge on tlie cables is discharged 
through tlie x-ra)’' tube only, whereas in 
these cases, the cables are able to partly 
or wholly discharge back into the generator, 
the discharge not being blocked by valve 
tubes. 

In view of the fact that the variations in 
output noted above appear at both 140 
kv.p. and 100 kv.p. in the same general 
manner, it seems likel)'^ that similar varia- 
tions wdll occur at higher voltages. Hence, 
the results of these tests also give some 
indication of the effect of cable capacitance 
on output to be expected in shock-proof 
deep therapy installations employing these 
various circuits. 

Variations in quality as well as quantity 
of radiation would also be expected under 
the various conditions involved. Absorp- 
tion curves for typical conditions through- 
out the range represented by these tests 
Would indicate the nature of such varia- 
tions. To bring out an interesting fact, 
s^luminum absorption curves were taken 


on the 2-valvc circuit, with IG-foot cables 
at bin kv.p. for three different values of 
milHamperagc. These curves are shown 
in Figure 1.5. At 2 ma., the half value 
layer is 1.2 mm.; at G ma., 0.95 mm.; 
at 10 ma., 1 .07 mm. Thus a very con- 



siderable change in quality is effected 
merely by changing the milliamperage 
under such conditions. 

There is also the question of energy 
input to the tube under the various condi- 
tions. It would be expected that at a given 
kilovolt peak and milliamperage load, a 
condition giving the higher r output would 
subject tlie tube to a higher thermal load. 
This point was checked for the 2-vaIve 
and 4-valve circuits at 8 ma. and 140 kv.p. 
load, 16-foot cables being employed in both 
cases. The method of comparing thermal 
input consisted of measuring the move- 
ment of the expansion bellows. In both 
cases the tube was operated for ten min- 
utes, starting at room temperature, with 
the normal flow of cooling water turned 
off entirely, and the position of the bottom 
of the expansion bellows was noted at the 
beginning and end, and at intervals during 
the run. Movement of the bellows, in 
millimeters, is shown in Figure 16 as a 
function of time. The relative position 
at the end of ten minutes indicates approxi- 
mately a 30 per cent greater thermal input 
for the 4-valve circuit. A comparison be- 
tween Figures 1 and 2 for the same condi- 
tions shows approximately a 40 per cent 
higher r output for the 4-valve circuit. 
Thus, it would appear that the increase in 
r output is accompanied by a somewhat 
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lesser increase in thermal input. A greater 
gain in efficiency in such cases would prob- 
ably be apparent if added filtration is used 
with the tube, since there would be less ab- 
sorption in the filter when the condition 
giving the higher r output w'^as employed. 

SUMMARY 

The tests made permit drawing the 
following qualitative conclusions; 

Wffien an x-ray tube equipped mth shock- 
proof cables is operated at the load factors 
customary for superficial and intermediate 
therapy, the effect of the cable capacitance 
depends upon the type of circuit employed 
in the generator. In general, if the circuit 
is of the d-valve full-w^ave type, the r 
output of the tube will be considerably 
increased as a result of the addition of the 
cable capacitance; in the case of a 2-valve 
half-wave circuit, the r output may be 
either increased or decreased, depending 
to a very marked degree on the milliamper- 
age and voltage factors and the exact 
value of cable capacitance. Cable ca- 
pacitance has ver}'^ little effect in the case 
of ViUard circuit, single-valve, and self- 
rectified generators. No tests were made 
on mechanically rectified generators. 

The results of these tests suggest the 
possibility of some effects at radiographic 
loads with a 4-valve full-wave circuit which 


may have important bearing on radi- 
ographic results under such conditions. 
Further investigation of such conditions 
is indicated. 

The results of any comparison of the 
relative efficiencies of different types of 
generators depend very much on the length 
of cables employed. With a 2-valve half- 
wave generator, cables of the usual length 
are likely to result in a relatively very 
inefficient condition in regard to r output. 
The results of these tests lead to the 
suggestion of connecting additional ca- 
pacitance in the form of condensers across 
the terminals of such a generator to increase 
the output. 

Quality of radiation also appears to be 
influenced by cable capacitance. This 
factor was not fully investigated, but it is 
indicated that conditions which produce 
higher values of output per ma. also pro- 
duce radiation of greater penetration as 
evidenced by greater half value layer of 
aluminum. 

Thermal energy absorbed by the tube at 
a given milliamperage and peak kilovoltage 
load also varies with conditions involving 
cable capacitance. It is indicated that 
conditions producing higher r output also 
involve a greater thermal load on the tube, 
but the increase in output is greater than 
the increase in thermal load. 



THE USE OF ROENTGEN THERAPV IN THE 
CAROTID SINUS SYNDROME' 

By C. A. S'l'IiVENSON, M.D., Tcmpk, Texas 


From till.' Dc|Kirtmt'nt of Radiology, Scott and White Clinic 


T is the purpose of this paper to present 
five cases in which roentgen theni])y lias 
been used for the treatment of the caro- 
tid sinus syndrome. Radiologists have 
irradiated the autonomic nervous system 
for various pathologic conditions, but as a 
whole the results have been discouraging, 
and many look upon roentgen therapy in 
this field with considerable skepticism. 

For many years physiologists have been 
interested in the slowing of the heart rate 
which can be induced by jiressure over the 
vagus nerve. All authors now give credit 
to Hering for demonstrating the true nature 
of this reflex. He showed that this reflex 
arose as a result of pressure over the carotid 
sinus with its rich supply of autonomic 
ner\-e fibers. 

The carotid sinus is a bulbous dilatation 
of the internal carotid artery at its point 
of origin from the external carotid artery. 
Some variation in its location has been 
described but it is always in close relation- 
ship to the area where the internal and 
external carotids arise from the common 
carotid artery. One point of practical 
interest to the radiologist is that this bi- 
i^urcation may be located at various levels 
in the neck from just above the angle of 
the jaw down to the thyroid gland. Most 
commonly, however, it is located just be- 
low the angle of the jaw. 

The wall of the sinus is thinner than the 
adjacent parts of the artery owing to a de- 
crease in the size of the media. The ad- 
ventitia is richly supplied with sensory 
receptors. This network of nervous tis- 
sue leaves the carotid sinus as the sinus 
nerve. The most direct connection is with 
the glosso-pharyngeal nerve. The vagus 
and s uperior cervical ganglia are also con- 

* Read before the Texas State Radiological Society. 
Oct. 22, 1938, at San Antonio, Texas. 


ncctcd with the sinus nerve. Some inves- 
tigators claim there is a connection with 
the hyiioglossal nerve. 

It has been conclusively demonstrated 
that the nerve impulse arising from the 
carotid sinus can be due to stretching or 
distention of the sinus from within or by 
pressure on the outside of this area. The 
impulses travel centrally to the medulla, 
and from the medulla the efferent pathways 
may be along the vagus and vasomotor 
depressor nerves to the periphery or to the 
cortex by the way of the thalamic region. 

The carotid sinus syndrome may be 
bizarre or consist simply of syncope of 
varying duration. It is usually possible 
to explain the symptoms on the basis of 
the efferent pathways, either to the per- 
iphery or to the cerebral cortex. Usually 
three reflex areas may account for the 
clinical picture: a vagal reflex resulting in 
cardiac slowing or standstill; a vasomotor 
reflex resulting in a fall of blood pressure; 
or a cerebral reflex which may cause syn- 
cope without significant changes in pulse 
rate or blood pressure. 

Etiology . — Sigler found that arterio- 
sclerosis and hypertensive heart disease 
were common in a large group of patients 
who had cardiac slowing on pressure over 
the carotid sinus. He showed also that 
the reflex slowing of the heart by carotid 
sinus pressure is more common in males 
than females and that it is more frequent 
in the older-age groups. 

Weiss and his co-workers reported a large 
group of cases and found local disease of 
the sinus in many instances. Dilatation or 
sclerosis of the sinus and cervical adenitis 
were common, and general constitutional 
disease existed in some of these patients. 

Clinical Manifestations . — ^Attacks of un- 
consciousness, with or without convulsions. 


209 



210 


RADIOLOGY 


occurring at varying intervals is the most 
common complaint. Smith and Moersch 
reviewed a series of these cases and con- 
cluded that the attacks may be charac- 
terized by light-headedness, ringing in ears, 
blurring of vision, and numbness of ex- 
tremities. Objectively, there may be pal- 
lor, sweating, dilatation of the pupils, ex- 
ophthalmos, slowing of the pulse rate, and 
cardiac standstill. 

The attacks usually come on while the 
patient is in an upright position and may be 
relieved by lying down, if the promontory 
symptoms are of sufficient duration. The 
attacks may be precipitated by sudden 
movements of the head and neck or by 
pressure or blows on the neck. General 
constitutional disorder, such as emotional 
upsets, fatigue, and menstruation, may be 
a predisposing factor. 

Treatment . — Any obvious local or sys- 
temic disease associated with the carotid 
sinus syndrome should be treated. Spe- 
cific drug treatment has been based on the 
type of refiex causing the symptoms. A 
drug with the proper physiological action 
is chosen to interrupt the abnormal reflex. 
This drug therapy has not been of great 
value in prophylaxis. 

Surgical denervation of the carotid 
sinus has been done with good results. 
The operation is not without hazard how- 
ever. 

In hope of affording some relief to these 
patients with a hypersensitive carotid 
sinus, roentgen therapy was used as the 
only specific type of treatment in the fol- 
lowing five cases. 

Case Reports . — Case 1. R. T., white 
man, 37 years of age, entered the clinic on 
Dec. 3, 1937, with a chief complaint of 
“blank spells.” His first attack came on 
one month before admission and was 
characterized by a loss of consciousness 
for about one minute. There were no 
convulsions, but after he regained con- 
sciousness he noticed a tachycardia. Af- 
ter his heart rate subsided to normal he 
developed a generalized headache. The 
patient experienced two more of these at- 
tacks before entering the clinic. 


All laboratory examinations were es- 
sentially negative and physical examina- 
tion did not disclose any disease or ab- 
normality except in regard to the carotid 
sinus. It was possible to exactly duplicate 
the patient’s attacks by moderate pres- 
sure over the carotid sinuses. A diagnosis 
of hypersensitive carotid sinus was made 
and roentgen therapy was given to both 
sides of the neck. 

The patient returned for observation on 
Jan. 17, 1938. He had had no attacks 
since his treatment with x-ray. It was 
impossible to reproduce his attacks by 
pressure over the carotid sinuses. In hope 
of added prophylaxis, a second course of 
roentgen therapy was given. The patient 
was again seen on June 21, 1938. He had 
been feeling perfectly well and had not 
had any attacks. It was impossible to 
demonstrate a hypersensitive carotid sinus 
at that time. The patient was last heard 
from on Oct. 10, 1938. He had had no 
attacks up to the time of that communi- 
cation. 

Case 2. G. M., white man, 27 years of 
age, entered the clinic on Jan. 7, 1938, with 
a chief complaint of “fainting attacks.” 
He gave a history of having his first faint- 
ing spell two years before admission. This 
attack was characterized by dizziness, 
marked blurring of vision, and mental 
confusion. He did not entirely lose con- 
sciousness. There were several of these 
attacks during the first year, but in the 
year before admission they had decreased 
slightly in number but not in severity. 

All laboratory data were essentially 
negative. Physical examination showed 
no evidence of disease or abnormality ex- 
cept in regard to the carotid sinuses. 
It was possible to reproduce the patient’s 
attack by moderate pressure over the 
carotid sinuses, and a diagnosis of hyper- 
sensitive carotid sinus was made and ro- 
entgen therapy given. 

The patient returned on Feb. 10, 1938, 
giving a history of having had no attacks 
since the previous admission. It was im- 
possible to reproduce his attacks by pres- 
sure over the carotid sinuses. A second 
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course of roentgon thcTiipy was given and head, hlnning of vision, and inability to 
the patient then was dismissed. When speak. Consciousness was not lost, and 
last heard from on Oct. 11, lU.'l.S, he had there were no cardiac symptoms. The 
had no attacks and was feeling fine. last attack, two weeks before admission, 

Case d, B. IJ., white man, 2S years ol was precedcfl by his usual symptoms; 

THE CAROTID SINUS AND ITS RELATIONSHIP 
TO THE AUTONOMIC NERVOUS SYSTEM 



I- C.-Internal carotid artery; C. S.-Carotid sinus; S. N.-Sinus nerve; S. C G.^uperior cervical 
ganglia; IX~GIosso-pLryngeaTnerve; X-Vagus nerve; XII-Hypoglossf nerve; obiongata; 


aia; iX~GIosso-pharyngeaI nerve; X— Vagus nerve; Air— v^, .... 

-Heart: T. — Thalmus; C. — Cerebral cortex; S. S.-^ympathetic system , A. Arterioles. 


entered the clinic on Jan. 26, 1938, 
with a chief complaint of “fainting spells.” 
He had had these attacks over a period of 
10 or 12 years and at extremely varying 
intervals. The attacks were always char- 
acterized by a feeling of fullness in the 


but there then followed unconsciousness 
and convulsions for a few minutes. 

The results of all laboratory tests were 
essentially negative, and there was no 
clinical evidence of disease other than the 
hypersensitive carotid sinuses. Pressure 
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moderately applied to both carotid sinus 
areas duplicated the patient’s last attack. 
An electrocardiographic tracing made at 
the same time that pressure was applied 
showed a slowing of the pulse and a period 
of complete asystole for 2.1 seconds. The 
blood pressure dropped from 120 to 100 
mm. of mercury systolic during the period 
of cardiac slowing. A diagnosis of carotid 
sinus syndrome was made and roentgen 
therapy given. 

The patient returned on March 3, 1938, 
with a history of having had two mild at- 
tacks a few days before readmission. The 
attacks could be reproduced by pressure 
over the carotid sinus, and a second course 
of roentgen therapy was then given. The 
patient returned for observation on May 
13, 1938. He had had one attack of fairly 
severe intensity about three weeks before. 
His attacks could be reproduced, and a 
third course of roentgen therapy was given. 
The patient has felt well since his last 
treatment and was last heard from on 
Oct. 10, 1938. He had had no attacks up 
to that time. 

Case 4.' M. S., white woman, 60 years 
of age, first entered the clinic on June 24, 
1922, with a chief complaint of “fainting 
spells.” At that time it was difficult to 
account for these spells for no abnormal 
changes could be elicited. The cardio- 
vascular system was essentially normal, 
and the patient was placed on digitalis 
therapy. She was next seen on May 13, 
1938, with the same chief complaint she 
had given in 1922. There had been many 
attacks over this 1 6-year period . The only 
symptoms had been dizziness followed by 
fainting. Recovery promptly ensued when 
she was in a reclining position. 

All laboratory examinations were within 
normal limits. The blood pressure was 
150 mm. of mercury systolic and 70 mm. of 
mercury diastolic. There were no other 
cardio-vascular observations of impor- 
tance. Pressure moderately applied over 
both carotid sinuses duplicated her at- 
tacks. Roentgen therapy was given, and 
when the patient was last heard from on 


Oct. 1, 1938, she had had no attacks since 
receiving treatment. 

Case 5. R. M., white man, 66 years of 
age, entered the clinic on Aug. 1, 1938, with 
a chief complaint of “dizzy spells.” These 
spells had occurred at varying intervals 
during the past five years but had become 
more frequent and severe during the past 
two years. The attacks consisted of ver- 
tigo and blurring of vision lasting from 
about 10 to 15 minutes. Sudden changes 
.in position of the head seemed to cause 
the attacks. 

The results of laboratory studies were 
within normal limits. A roentgenogram 
of the chest showed marked calcification 
and torsion of the arch of the aorta. The 
patient’s attacks could be duplicated by 
pressure over the carotid sinuses, and an 
electrocardiographic tracing made at the 
same time the pressure was applied showed 
slowing of the cardiac rate and a period of 
complete asystole for five seconds. 

Roentgen therapy was given, and when 
the patient was last heard from on Oct. 12, 
1938, he reported that he had been com- 
pletely free from his former attacks. 

DISCUSSION 

Many cases of hypersensitive carotid 
sinus have been reported; hence the five 
cases reported here are not described in de- 
tail. A more thorough clinical description 
of this entity may be found in the literature 
reviewed in this study. 

In each of these five cases the attacks 
that caused the patient to come to the 
clinic have been reproduced by pressure 
over the carotid sinuses. The same physi- 
cian who originally examined the patient 
attempted to duplicate the attacks after 
roentgen therapy was given. 

Pfahler has mentioned that roentgen 
therapy of the sympathetic nervous sys- 
tem probably does its good because the 
ganglia are inflamed or hypersensitive. 

Langer reported many cases in which 
roentgen therapy was given over various 
sympathetic nerve centers. He has stated 
that the results have been due to a depres- 
sion of the sympathetic ganglia. He used 
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a fairly hard ray obUuiied with 200 kv. 
and 0.5 nmi. of Cu as filler. 

Krcincr and Laplace report a case of 
heart block following roenliten therapy for 
thyrotoxicosis. 'I'hey evidently nsed a 
very small anioiml of radiation and claim 
that the heart block was due to a sensiti- 
zation of tlie carotid sinus by rocntjtcn 
thcra])y. 

Following the dictates of Ihc Arndt- 
vSdnitz law' all five cjvses reported here 
were given a moderate dose of roentgen 
therapy with the expectation of itdiibiting 
or lessening the sensitivity of the nervous 
tissue around the carotid sinus. 

The technical factors used are Itio kv. 
(constant potential), 0.5 mm. of copper 
and ] mm. of aluminum as filter, and 50 
cm. target-skin distance. A 10 X 10 
cm. cone was centered over the area in the 
neck where the clinician was able to re- 
produce the attacks by pressure. Five 
hundred r (measured in air) were given in 
a single dose to one side of the neck. The 
next day the same dose was given to the 
opposite side. 

When the therapy was repeated at a 
later date the same technical factors and 
dosage were used. There were no systemic 
, reactions, but a mild parotitis was noticed 
by all patients. This subsided in a day or 
two. 

In this small group of cases, one patient 
required three courses of roentgen therapy 
to accomplish the desired results. The 
remaining four responded to one course of 
treatment. 

This group of cases is too small to give 
any definite statistics, and no definitive 
conclusions may be drawn. To date, there 
seems to have been actual prophylactic 
value to the roentgen therapy. The actual 
duration of this beneficial action remains 


to be seen. 

Smith and Moersch state that drug 
therapy is not satisfactory for prophylaxis. 
Surgical denervation of the carotid sinus 
is a technically difficult procedure, and 


. "In brief this law states that ' 

tion stimulate tissue, moderate doses inhibr , 
doses destroy. 


the openilion is not without danger for the 
wall of the sinus is quite thin. Roentgen 
Iheriipy, in the hands of a capable radiolo- 
gist, can do no harm in this condition. 

I hope tliat tliis report will stimulate 
interest in radiation therapy of properly 
selected cases of the carotid sinus syn- 
drome. 


COXCLUSIONS 

1 . I" i ve cases ( )f carotid sinus syndrome 
arc reported, in which roentgen therapy 
has been tlu' sole specific treatment. 

2. Roentgen therapy seems to afford 
definite jirophylactic value in this small 

group. . 

3. No mention can be found in the 

literature of the use of roentgen therapy 
in this syndrome. 
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MEDIAN RHOMBOID GLOSSITIS 

By JOlvL F. SAMMin', M.D., Chicago 
I'rom the Division of RocnlgcnoloRy, University of Cliicago 


^HE total ntunbcr of cases represented 
in this survey of the literature on the 
subject is •>}. In addition, the lesion 
is brieny discussed in several textbooks on 
dcnnatology and sonic of the treatises on 
diseases of the mouth and tongue. (See 
bibliography 2~) to *13. inclusive.) 

Rc'cictv of Literature . — In 1000, Brocq 
(1) first mentioned this interesting lesion 
in a brief paragraph, but it was not until 
1914 that he and Pautrier described in de- 
tail 17 cases of “glo.ssitc losangique mediane 
de la face dorsale do la langue.” Since 
then, several authors have contributed 
case reports, all crediting Brocq and Pan- 
trier (2) with the distinction of being the 
first to recognize this lesion as a separate 
entity, not to be confused with lingual 
manifestations of syphilis, tuberculosis, or 
neoplasm. 

Three months after Brocq and Pautricr’s 
original contribution, Jourdanet (3) re- 
ported a single case and emphasized the 
importance of distinguishing this lesion 
from other lesions of the tongue. In his 
patient the lesion existed coincidentally 
with syphilis. In the same year Dubreuilh 
(4) reported two cases in syphilitics and 
stated that most of those who encountered 
the lesion thought it to be a manifestation 
of syphilis. The first patient came to 
Dubreuilh, in 1S94, for the treatment of 
syphilis. The lesion did not respond to 
antisyphilitic therapy and 20 years later 
. its appearance remained unchanged. The 
second patient asserted that the lesion had 
been present at least 12 years prior to its 
discovery by Dubreuilh and that it had 
iiot changed during that time. Balzer 
3ud Galliot (5) presented a patient with a 
peculiar X-shaped lesion of the tongue 
which Pautrier, in discussion, stated was 
not the type described by Brocq and him- 
self. On the other hand, de Azua (6) de- 
scribed a typical lesion but called it tuber- 
culosis. 


Sanz de Grado (7) in 191{), Arndt (S) in 
1921. Lcoral '9) and May (10) in 1922, 
and Lane (11) in 1924, independently re- 
ported single cases. The two cases of “a 
hitherlu uiKleseribcd condition of the 
tongue,” reported by Fordyce and Cannon 
(12) shortly before Lane's report, probably 
were examples of the nodular form of the 
Ic.simi. Siemens (bd) described two cases 
associated uitli leukoplakia of the buccal 
mucosa. Barber (Id) described a lesion 
similar to those of Fordyce and Cannon’s 
patients. Ercoli (15) reported four char- 
acteristic examples of the lesion and raised 
the question of their being tuberculids. 

Brocq (10) and Kraus (17) each re- 
ported single cases in 1927, and in 1928 
Zimmerman (18) gave a complete review of 
the pre-existing literature on the subject. 
In addition, she described in detail a case 
that had been briefly presented by Zurhelle 
(19) two years before. Pautrier (20) also 
reported an additional case m 1929. 
Gougerot and Dechaume (21), in 1933, 
described smooth plaques in various por- 
tions of the tongue which they regarded 
as atypical forms of the lesion. A year 
later Abshier (22) reported an additional 
case. In 1934, Loos and Horbst^ (23) de- 
scribed one of eight typical cases in detail. 
These authors made a significant contribu- 
tion by proposing a theory of origin of the 
lesion based on a study of the embryology 
of the tongue. This will be considered 
later in this communication. Martin and 
Howe (24) recently added 11 more cases 
to the literature and corroborated Loos 
and Horbst’s theory of the etiology. A 
photograph of an additional case is shown 
in Prinz and Greenbaum’s book (25). 

Clinical Aspects of the Lesion.— 
lesion is a localized lozenge-shaped, ir- 
regularly rhomboid, or oval area of the 
dorsal surface of the tongue. It is com- 
monly located about one centimeter an- 
terior to the K at the apex of the vallate 
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papillse, but it may be found considerably 
further to%vard the tip of the tongue. The 
rosy surface is smooth and glistening due 
to a complete absence of papillse. It may 
be dotted Avith a few nodules of pin-head 
size. The lesion may be composed of sev- 
eral confluent or rounded nodules or it ma}* 
be subdivided hj fissures into separate 
smooth-surfaced areas, the characteristic 
ovoid or rhomboid configiuation of the 
lesion as a whole being pre5er\-ed (Fig. 2). 
The dimensions vary from case to case. 
The long axis ahvays lies in the septum 
linguae and measures from one and one-half 
to three centimeters. The v.ddth varies be- 
tween seven-tenths and one and one-half 
centimeters, and the surface may be ele- 
vated from two to five millimeters above 
the surrounding mucosa. The lesion is not 
only visibly demarcated sharply from its 
surroundings, but palpably also, for it is 
somewhat firm to the touch in comparison 
with the adjacent soft lingual tissue. 

The lesion is typically asymptomatic and 
it is usually discovered by chance. In 
some of the reports, however, it is stated 
that a vague sensation or sharp pain 
brought it to the attention of the patient, 
"^rom a study of the cases in the literature 
•.hich the sex of the patient was specifi- 
recorded, it is found that the lesion 
r.: . "s approximately three times more 
v^iten in males than in females. The lesion 
has never been described in an infant. In- 
deed, the youngest patient reported (Case 
2, of Brocq and Pautrier, 2) was 15 years 
old. One patient, however, stated that 
she had had the lesion “as far back as 
she could remember” (the author’s Case 1). 
Although only 54 cases have been reported 
in the literature, Arndt (8) stated that in 
a period of 18 months 40 examples of this 
lesion were observed in the Berlin Uni- 
versity Skin Clinic. If patients’ tongues 
were routinely carefully inspected, the 
lesion might be encountered more often. 

Microscopic Characteristics. — ^The epithe- 
lium is devoid of the papilla ordinarily 
present m the portion of the tongue oc- 
cupied by the lesion. There may be con- 
siderable homification of the surface lay- 


ers, and the cells of the Malpighian layer 
tend to proliferate downward, forming 
elongated pegs in the connective tissue. 
These may branch and anastomose in an 
epithelial rete. Mitotic figures are absent. 
The tunica propria is sometimes infiltrated 
ivith tymphocytes (Fig. 2-A). This in- 
filtrate is most abundant near the epithe- 
lium, where there is also an increase in col- 
lagenous connective tissue. Blood I'essels 
and lymphatics are numerous, forming ex- 
tensive capillar}^ networks in the tunica 
propria. In some cases there is degenera- 
tion and hyalin formation in the striated 
musculature of the tongue (Fig. 2-B). 
These are the changes ordinarily present 
in a chronic inflammatory’^ lesion. 

Eiiologic Considerations . — The etiology 
of this lesion is unknown. !More than half 
of the cases described in the literature had 
no associated disease. Syphilis, the use of 
tobacco, and poor oral hygiene are prob- 
ably’^ not factors in its causation since 
leukoplakia, a frequent concomitant of 
intra-oral irritation, is notably' a rare find- 
ing, being associated with the lesion in only 
two of the cases of Brocq and Pautrier (2) 
and in the tivo cases reported by Siemens 
(13). A histor)’’ of sy’phihs or a positive 
serologic reaction is frequent in the cases 
reported by the French authors (2, 3, and 
4), but they emphasize that the lesion is 
merely a coincidental finding and that it 
is entirely’ resistant to antisyphilitic ther- 
apy. Lupus erythematosus w’as present in 
Case 11 of Brocq and Pautrier (2). Ercoli 
(15) thought the lesion might be a tuber- 
culid, but presented no convincing evidence 
to support this theory. None of the cases 
investigated by the author or by others 
showed tuberculous or neoplastic char- 
acteristics, but microscopic evidence of 
chronic inflammation is invariably present. 
Loos and Horbst (23) interpreted the 
presence of dilated lymphatics and capil- 
laries as meaning that the lesion was an 
angioma. These authors and Martin and 
Howe (24) have attempted to link the 
lesion with an anomalous persistence of 
the tuberculum impar. In order to con- 
sider this aspect of the etiology it is neces- 
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sary lo turn briclly to the einin yology of 
the lunnan tongue. 

According to the lextiiooks of cniljry- 
oiog}', the epitlieliuin of the free iiortion. 
or body of the tongue, is derived from the 


niidlinc somewhere anterior to the apex of 
the V of the vallate papillae which ana- 
tomically separate the body of the tongue 
from the root. Although this is only a 
priori evidence for the etiology of this in- 



Fig. 1. Case 1. 


Fig. 2. Case 2. 


paired lateral swellings of the first or 
mandibular arch. The anlage of the 
epithelium of the root of the tongue is 
the copula or “yoke” between the second 
branchial arches. Between the lateral 
mandibular swellings in a human embryo 
of 5 mm. there is a rhomboid depression. 
From this the tuberculum impar (unpaired 
tubercle) of His projects dorsally (Fig. 4). 
Formerly, this was thought to be the chief 
anlage of the body of the tongue, but 'in 
1901 Hammar (34) stated that it is 
merely a transitory structure and takes no 
part in the formation of the human tongue. 

Whether or not the tuberculum impar 
does persist as a part of the adult tongue, 
it is conceivable that a rhomboid or oval 
anomaly might be derived from it. Such 
an anomaly would be likely to lie in the 


teresting lesion, it constitutes a plausible 
clue to its origin. If the lesion should 
ever be discovered on the tongue of a 
premature fetus or a newborn infant, there 
could be little doubt about its development 
as a prenatal anomaly. 

Diagnosis and Treatment . — ^The lesion 
may be recognized from (1) its character- 
istic location in the median raphe of the 
dorsum of the tongue, anterior to the val- 
late papillse; (2) its roughly rhomboid 
shape; (3) its rosy color; (4) its smooth, 
nodular, or fissured surface completely free 
of papillse; (5) its slight induration, and 
(6) its asymptomatic character and chance 
discovery. 

If no symptoms are attributable to it, 
treatment is not indicated, for it is cer- 
tainly a benign condition. However, if 
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it is associated with annoying symptoms, negative. No biopsy was taken. The 
if it gives rise to cancerphobia, or if there is author saw the patient two years later, 
reasonable doubt concerning the diagnosis, several months after the termination of a 
excision is advisable. As, far as the writer normal pregnancy. The lesion had not 
could ascertain, no reports have been made changed. 



Fig. 2-.4. Fig. 2-5, 

Fig. 2- A. Photomicrograph, from Case 2 showing lymphocytic infiltration of 
tunica propria and epithelium. (Hematoxylin and eosin.) 

Fig. 2-5. Photomicrograph from Case 2 showing muscle degeneration and hyalini- 
zation. (Hematalum, erythrosin, and saffron.) 


of the effect of radium or x-ray therapy 
on the lesion. 

CASE REPORTS 

Case 1. B. W. M., white nurse, 21 years 
of age, consulted the author in March, 
1936, regarding a lesion on her tongue 
tvhich had been present “as far back as she 
could remember.” It had never increased 
in size, nor had it ever produced symptoms. 
No member of her family had a similar 
lesion. She smoked moderately, but she 
was certain that the lesion had been present 
many years before she began to smoke. 

Examination showed a rosy-red super- 
ficial lesion of hexagonal contour on the 
dorsal surface of the tongue, 1 cm. anterior 
to the lingual V (Fig. 1). It was elevated 
about one millimeter above the surrounding 
mucous membrane and was firmer than 
the adjacent normal lingual structures. 
Its surface was smooth and glistening and 
its edges were clear-cut. The long axis 
lay in the midline of the tongue. The di- 
mensions were 1.8 cm. X 1.3 cm. The 
Wassermann and Kahn reactions were 


Case 2. B. G., white male, 60 years of 
age, a native of Czechoslovakia, was seen 
in the out-patient department of the Uni- 
versity of Chicago Clinics in April, 1938, 
because of a chest complaint. During an 
E.N.T. examination a hard lesion on the 
dorsal surface of the tongue was discovered 
(Fig. 2). It was 3 cm. long X 2.2 cm. 
wide, had an ovoid shape and a reddish 
hue, and its long axis lay in the midline 
of the tongue. It was composed of broad 
smooth-surfaced elevations from 2 to 3 mm. 
in height. These were separated by deep 
transverse fissures. The teeth were carious. 
The patient denied ever having had syphilis 
and the serological tests were negative. He 
had never before been aware of the exist- 
ence of the lesion. The Wassermann and 
Kahn reactions were negative. 

A biopsy specimen showed a hyperplastic 
epithelium without evidence of mitotic 
activity. There was a heavy lymphocytic 
infiltration. The lymphocytes were most 
abundant in the lower epithelial layers 
and in the tunica propria immediately 
beneath the epithelium (Fig. 2- A). Special 
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stain revealed degenerative changes in the 
muscle fibers of the tongue (Fig. 2-B), 

Case 3. G. V. R., white male, 89 years 
of age, complaining of impaired hearing, 
was seen in the E.N.T. Department of the 


V. No biopsy was taken. The Wasser- 
mann and Kahn reactions were negative. 

COMMENTS AND CONCLUSIONS 
The origin of this lesion still remains a 



Fig. 3. Fig. 4. 

Fig. 3. Case 3. 

Fig. 4. Stage of development of tongue in 5 mm. human embryo (from Kollman’s 
Atlas). A. The tuberculum impar. B. The copula. UK, II, III, and IV. 
First four branchial arches. 


University of Chicago Clinics in June, 
1938. He was found to have a chronic 
suppturative otitis media and a typical 
rhomboid lesion of the tongue. The 
patient had no previous knowledge of the 
presence of this lesion. 

Examination revealed a reddish, smooth, 
diamond-shaped, slightly indurated area 
on the dorsum of the tongue, 1.5 cm. an- 
terior to the lingual V. It was elevated 1 
mm. and measured 3 cm. X 1.5 cm. with 
the long axis in the midline of the tongue 
(Fig. 3). The teeth were in fair condition 
and the Wassermann and Kahn reactions 
were negative. The patient smoked mod- 
erately. No biopsy was taken. 

Case 4. P. Z., white male, 44 years of 
age, was examined in June, 1938, in the 
E.N.T. Department of the University of 
Chicago Clinics because of an external 
otitis. During the examination a lesion 
was discovered on his tongue, of which 
he had previously been unaware. It was in 
all respects like that of Case 3 except that 
it was slightly smaller, measuring 2 cm. X 
1.4 cm. It lay just anterior to the lingual 


source of speculation. Clinically, it is a 
benign process, but microscopically it has 
the characteristics of a mild chronic in- 
flammation. Although there is good reason 
to infer from a study of the embryology of 
the tongue that the lesion arises as a de- 
velopmental anomaly of the epithelium — 
perhaps from the tuberculum impar — 
there is no direct proof of this. 

Brocq and Pautrier’s original descrip- 
tive title of the lesion is rather ponderous. 
It is probably better called (after Lane, 11) 
“glossitis rhombica mediana” or the Eng- 
lish counterpart “median rhomboid glos- 
sitis.” This title has the advantage of being 
descriptive without being unwieldy. Cut- 
ler (35) calls the lesion “papilloma durum.” 

The lesion is not a common one, but it 
is probably less rare than is supposed. Its 
lack of symptoms and its location quite 
far back on the tongue undoubtedly ac- 
count for its being overlooked frequently. 
It is important to recognize this lesion as 
a process distinct from syphilis, tubercu- 
losis, and malignancy with which it has 
been occasionally confused. 
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THE VALUE OF ASSESSING AND PRESCRIBING DOSAGE IN RADIATION 

THERAPY IN SIMPLE TERMS^ 

By RALSTON PA'l'ERSON, M.D., F.R.C.S., D.M.R.E., Director, Holt Radium Institute, 

^fanchcsicr, England 


evolution of racliothcrap)- has been 
so rapid that progress is now being 
hindered by methods of prescribing 
and of reporting dosage wliich are oijsolete, 
and sliould be discarded. In the earlier 
stages, really accurate knowledge of that 
one essential, the amount of radiation ab- 
sorbed, was lacking, and for j^ears it was 
necessary to define technic b}'^ describing in 
detail all the variable factors. During the 
transition period such details could not be 
omitted, but I feel that they now confuse 
rather than assist clear thinking. If com- 
parison of method is to be worth while, and 
further progress is to be made, all the vari- 
ables must be summated into a statement 
which gives only the essential primary fac- 
tors. These I believe to be; 

(1) Dose, or quantity of radiation ab- 
sorbed ; 

(2) Quality, or wave length of radiation, 
and 

(3) Time, or duration of treatment. 

Adequately expressed, these three fac- 
tors give all the necessary information. 
The second factor, quality, must always be 
described separately, and there are rec- 
ognized methods of measuring wave length 
which I do not intend to discuss here. The 
first and third factors are so closely con- 
nected that they cannot be separated. 
Therefore, although this article deals with 
the first and more important — dosage — 
certain comments concerning the time fac- 
tor are necessarily included. 

A paper such as this is an expression of 
personal opinion, and as such may appear 
to be dogmatic. I am well aware that con- 
troversial issues are being ignored, but it 
is worth an effort to go straight through the 
difficulties to what I believe to be the 


fundamental facts regarding the dose ab- 
sorbed. I am, therefore, sub-dividing and 
dealing in the first section with ; 

(1) General principles relating to all 
forms of radiation; 

(2) X-ray dosage, and 

(3) Radium dosage. 

In the second section, at the risk of ap- 
pearing over-critical, I am enumerating 
under the following headings certain meth- 
ods of recording dosage which I believe 
should be discarded : 

(4) Roentgens in air; 

(5) Erythema dose ; 

(6) Summated roentgens to skin fields ; 

(7) Ergs and I-Mc; 

(8) Radium erythema dose; 

(9) Millicurie-hours, and millicuries 
destroyed. 

Finally, as Section 10, I will try to illus- 
trate the value of what I believe to be the 
most satisfactory method of prescribing 
and recording dosage of radiation. 

(1) General Principles . — The essential 
features of any valid method of dosage com- 
putation include as a first necessity the 
possibility of expressing the dose in terms of 
amount of radiation without reference to 
the changes produced. When a drug is 
under consideration, a dose is a quantity, 
not an effect; thereafter, the various ef- 
fects are studied in relation to variation of 
dosage. Inevitably, because it has already 
gained international acceptance, that quan- 
tity in radiation therapy has to be given in 
roentgens. The roentgen itself is a simple 
physical concept of an amount of radiation, 
about which there is little argument. 
Problems begin to arise only when we come 
to develop methods of measuring roent- 
gens for our purposes. Clinical dosage 
must be stated in terms of the tissue dose; 
in the treatment of ordinary malignant dis- 


* Read before the Society of Radiotherapists of 
Great Britain and Ireland, March 18, 1938. 
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ease the only tissues which have to be con- 
sidered are tumor and skin. Two things, 
and two things only, have real importance; 
the dose at the tumor and the dose at the 
skin which has to be irradiated during 
treatment. The dosage system must deter- 
mine the dose actually received at every 
point in a tumor, usually by stating maxi- 
mum and minimum doses. Computation 
of dose to the skin should be thought of in 
terms of the dose delivered at that point, 
in the area irradiated, which receives the 
highest dose. 

In actual clinical work, however, a state- 
ment of mere quantity is itself inadequate. 
The duration of exposure has a profound 
influence on the effects produced. Thus 
any consideration of the correct dose to be 
given to produce a particular effect requires 
that a statement be made of the time over 
which that dose is spread, i.e., overall 
time. Reinhart, Quimby, and previously, 
Kingery have tried, and are trying, to de- 
vise methods of combining these two, dose 
and time, under one concept — the “cumu- 
lative’ ’ dose. At the moment, however, the 
experimental foundations of these theories 
are inadequate, and I, at least, feel that we 
should for the present state “dosage in rela- 
tion to time” — for example, 6,000 r in eight 
days, 2,250 r in one hour, 10,000 r in ten 
weeks, and so on. 

The possibility of stating skin and tumor 
dose categorically in the manner suggested 
is often questioned, but the difficulty can 
be overcome. The physicists have not yet 
solved all the problems involved in apply- 
ing this rather curious r unit to our pur- 
poses. The chief problem which arises is 
that roentgens are not automatically a 
direct index of energy absorbed. It would 
seem that radiation effect is directly related 
to energy absorbed, and thus effect may 
not necessarily run parallel to dosage in 
roentgens under all conditions of absorp- 
tion and wave length. This is particularly 
true in relation to the absorption in skin 
and bone. In spite of the unsolved physical 
problems, the physicists have obtained 
information accurate enough to allow prog- 
ress, and the uncertainty in this respect 


should not detract from the real value of 
that which has already been clearly dem- 
onstrated. 

The methods of assessing quantity of 
x-radiation and quantity of gamma-radi- 
ation are different, and require separate 
consideration. 

(2) X-ray Dosage . — In x-radiation the 
first process in any calculation is to assess 
the true surface dosage at each field. This 
can be arrived at in two distinct ways, both 
of which are useful. The first is to measure 
once and for all for certain plant output 
rates in air, the dose delivered at the body 
smface, using applicators of various sizes, 
or by the radiation of fields of various areas. 
This is usually done by previous measure- 
ment in wax or water phantoms, using the 
applicators likely to be employed in the 
department. An attempt is then made by 
means of bolus bags, rice bags, and other 
methods of building up the volume, to 
duplicate the phantom conditions during 
actual treatment. 

The alternative method is to measure 
this surface dose directly at the skin itself 
by means of an integrating dosimeter 
placed on the skin. 

Both of these are perfectly valid meth- 
ods, but both have difficulties, and re- 
quire that certain precautions be very 
strictly observed. In the water or wax 
phantom method, it is essential to be very 
thorough with back-scattering media, or 
to make allowance for differences from the 
original conditions of measurement, as is 
done for instance, by Quimby’s correction 
curves for radiation in lung, etc. More- 
over, there must be some way in which the 
plant output rate can be reasonably main- 
tained, as this is not being measured during 
treatment. Using the integrating dosime- 
ter method, the readings made are only 
strictly valid if the dosimeter is dead in the 
center of the beam, and half countersunk 
into skin. Such conditions are by no means 
adequately observed, or, in many cases, 
even attempted. As a result, the latter 
method, though theoretically perfect, may 
be very risky. Of the two the first is, I 
think, to be preferred, unless there are 
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special departmental reasons to tlie con- 
trary. 

Both of these methods will measure the 
actual dose in roentgens wliich has been re- 
ceived by the skin. It is redundant, there- 
fore, to talk of this measurement as “dose 
witli back-scatter,” since scattered radia- 
tion has to be included in order to measure 
the unknown — the dose at a surface. It is 
not possible to measure a dose absorbed at 
a body surface without back-scatter. 

Tumor dose is arrived at in terms of per- 
centage depth dose: That is to say, by the 
use of charts showing the fraction of the 
surface dose which will be absorbed at that 
depth at which the tumor is, by various 
de\dccs, assessed to lie. For the kilo- 
voltages in use to-day, such percentage 
depth dose charts already exist in a variety 
of forms. For the new supenmltage in- 
stallations, before quantity of radiation 
reaching a tumor can be assessed, new 
depth dose charts will have to be con- 
structed. In single-field treatments the 
tumor dose is usually stated in terms of 
dose at the center of the tumor; in crossed- 
field technics, dose is the sum of all contri- 
butions received from various fields. If 
correctly arrived at, this sum states directly 
in roentgens the amount of radiation re- 
ceived by the tumor. Actually, insofar 
as the assessment is made at the point 
where the centers of the various beams 
cross, the maximum dose in the tumor zone, 
rather than the minimum, is usually being 
stated. 

Skin dose, in the case of a single field 
treatment, is the surface dose as already de- 
scribed. In the case of multiple fields, how- 
ever, each area of skin may also receive 
contributions through the body from other 
fields. The amount of such contributions 
must be calculated by the use of depth dose 
graphs as in the assessment of tumor dose. 
The true skin dose is the sum of the incident 
surface dose plus such contributions. I 
think it will be agreed that this is the only 
measure of the total amount of radiation 
received at any point in that particular area 
of skin concerned. 

To bring this question of x-ray dosage 


into focus, the bare essentials of an x-ray 
prescription may be shown by one ex- 
ample (Fig. 1). 
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(3) Radium Dosage . — Radium dosage 
assessment is in one sense simpler, in an- 
other more complex, than x-ray. It is 
simpler in that the source of radiation is 
very constant, and because of this con- 
stancy we can devise methods for assessing 
the dosage at’ any point at a known dis- 
tance from any arrangement in space of 
radio-active foci. It is then accepted that 
when the point lies in tissue, the same dose 
will be absorbed. This occurs in ordinary 
radium work because with the volumes im- 
planted and the areas of skin usually ir- 
radiated, the effects of scatter in the case 
of gamma rays approximately neutralize 
the loss from absorption. Thus the dose 
assessed in air and the dose absorbed in 
tissue are identical. The radium collar 
and the bomb are slight exceptions to this 
generalization. 

The radium problem is complex in that 
the dose has, by some means or other, to 
be assessed at a variety of points, and often 
from a large number of radio-active foci. 
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Further, if the international roentgen is to 
be adopted as the unit of radiation, it has 
to be assessed in roentgens. I think by a 
combination of mathematical and physical 
means, sufficiently useful methods of assess- 
ing dosage can be devised, even in very 
complex arrangements of radio-active foci. 
This was first achieved satisfactorily in 
terms of ergs per cubic centimeter by 
Murdoch and Stahel. In articles published 
by Parker and the writer^ simpler dosage 
systems for both superficial radium therapy 
and for interstitial work are outlined. 
These methods are intended to provide a 
satisfactory method of prescribing in terms 
of amount of gamma-radiation absorbed, 
and to avoid the cumbersome statement of 
detail by considering milligram hours as a 
dosage system. 

The evaluation of the gamma-ray in- 
tensity at one centimeter from one milli- 
gram of radium has proved a physical 
problem difficult to solve, but the various 
investigators whose work can be accepted 
are now very close indeed to agreement, 
and the roentgen can be legitimately used 
for gamma-ray measurement. Parker, in 
1932, evaluating from Gray’s experiments, 
used 8.4 as the basis of our dosage graphs 
and I see no indications for departing from 
that value. 

This is a very abbreviated presentation 
of one approach to the dosage problem, and 
it may clarify the position to contrast with 
this certain other commonly used methods 
purporting to indicate dosage, to try to find 
out what they really indicate, and to assess 
what information they yield. 

(4)^ Roentgens in Air.—Ths. first and 
most important practice which I should like 
to see abolished is r in air. This is a meas- 
ure of the intensity of an x-ray beam at a 
certain distance from the target, but it is 
not in any sense a measure of a dose ab- 
sorbed. When the statement is made that 
an area of skin has had a dose of 300 r in 
air, the information really conveyed is that 
this area has been exposed to a beam of 
know n intensity for a period of time. If 

= British Jour. Radiol., 7, October, 1934, and 
British Jour, Radiol., 11, May, 1938. 


the statement is further qualified by noting 
the size of the field, the wave length, and 
the portion of the body irradiated, an esti- 
mate of the actual dose received by that 
skin is possible to those with experience, 
but the statement of the conditions cannot 
be omitted. R in air for x-ray is rather 
like milligram-hours in radium— it has a 
limited value in describing a technic which 
it is desired to duplicate, but no value in 
stating or prescribing dosage. 

Criticism of the definite acceptance of 
tissue dose, whether on the surface or deep, 
as an entity is almost always founded on 
the plea that by international definition, the 
roentgen has to be measured in air. Since 
the International Units Committee ap- 
proved the new definition of the roentgen, 
the whole idea is modified. All that the in- 
ternational definition requires is that the 
radiation being absorbed at any point be 
estimated by the amount of ionization pro- 
duced in a tiny air-filled cavity at that 
point. In Figure 2 situation A is that in 
which measurement of radiation is made in 
air, in that the air-filled cavity is sur- 
rounded by air. The measurement is. 
therefore, one of the intensity of the beam- 
In B the air-filled cavity is on a surface 
(tissue or water) and, therefore, the ioniza- 
tion measured in the air of the cavity is u 
measure of the radiation being absorbed a 
that surface. In C we have a situation 
giving a true measure of the dose in tissue. 
The radiation is being assessed by ioniza- 
tion in air, i.e., in the air-filled cavity, as 
required by the definition, but in terms o 
real tissue dose. 

Summarizing, therefore, r in air is a 
measure of the intensity of a beam of radia- 
tion, and therefore a method of measunng 
and stating tube output, but it does no 
measure dose. 

(5) Erythema Dose . — In the early days 
of radiation therapy, the erythema dose 
as a measure of a quantity of radiation 
served a real purpose. At the time of i s 
development, ionization chambers were 
weird and wonderful, but scarcely accura e. 
Chemical and photographic methods were 
very crude, and the most accurate way o 



PATIvKSON: dosage in radiation therapy 


225 


assessing an ainonnL of radiation was to 
find the exposure nccessaiy to produce a 
certain defined type of erythema under 


aliolished is the habit of stating the skin 
dose as the sum of all the skin doses to 
various fields. For example, in a four-field 


ABC. 




given, conditions, and then to give fractions 
or multiples of this amount under the same 
or similar conditions. It is essential to note 
that even at this stage this was merely a 
crude method of measuring an amount of 
radiation, a method identical in principle 
with other biologic assays, for example, the 
older methods of assaying diphtheria anti- 
toxins or vitamin values. The patient was 
being used temporarily as an experimental 
animal. 

The erythema dose had a right to survive 
only so long as there were no better in- 
struments for measuring quantity of radia- 
tion. This lack has been filled by the 
modern ionization chamber. In actual 
practice to-day. the so-called erythema 
dose is found to mean little more than a 
fixed period of exposure at certain fixed 
plant factors, and I wonder how many 
centers would have to go back several 
months or even years to their last assess- 
ment of the E.S.D. or H.E.D., by the pro- 
duction of a standard erythema according 
to definition. 

(6) Summated r to Skin Fields. Ihe 
third practice which I should like to see 


technic in which each field gets 5,000 r, the 
skin is described as having had 20,000 r. 

I feel that a statement to the effect that 
a dose of 20,000 r to skin had been given 
ought to provoke the immediate question: 
how was the resultant necrosis dealt with ? 
The anomaly may perhaps be best illus- 
trated in this way: if the abdomen is ex- 
posed to four contiguous fields, each 5X5, 
and given 3,000 r through each, the dose 
using this summated r to skin method of 
prescription will be described as 12,000 r; 
but if the same area is exposed to a single 
field of 20 X 20, then as far as the skin is 
concerned, exactly the same dose has been 
given, and yet now the given dose can only 
be called 3,000 r. Probably the general 
idea underlying the custom is, that if all 
these fields are aiming at the same point, 
for instance at the cervix, with a 30 per cent 
depth dose, then that cervix will have re- 
ceived 30 per cent of 12,000 r. But how 
much easier to go straight to the informa- 
tion wanted, and define the dose to the 
cervix as 3,600 r. 

(7) Ergs and Intensity Millicurie . — 
Radium dosage raises other ideas, the most 
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important being the ergs/c.c. of Murdoch, 
and Sieverts’ intensity-millicurie. These 
are real dosage units, and there is nothing 
to be said against them in principle. It 
just so happens that, rightly or wrongly, 
the roentgen has been chosen as the gamma- 
ray unit for therapy, and for convenience 
a majority decision must be accepted. 
Real measurement in ergs would have had, 
in fact, certain advantages. Before per- 
fect assessment of radiation effects be- 
comes possible, particularly in regard to 
the contrast of wave lengths on different 
tissues, dose will have to be measured in 
actual energy absorbed, for which the erg 
is the unit. A practical method of doing 
this, however, has not yet been found by 
the physicists. 

(8) Radium Erythema Dose - The thresh- 
old erythema dose like the x-ray erythema 
dose, has served its purpose, and it is rea- 
sonable to expect it now to be expressed in 
the accepted unit, the roentgen. To say so 
at this stage is in no way to decry the real 
contribution to radiotherapy made at the 
Memorial Hospital through their threshold 
erythema dose. I think the first really 
adequate attempts to determine tumor 
lethal dose quantitatively were made there, 
using that unit. If I read their publica- 
tions correctly, that unit is now so linked 
to statistical and physical factors as to 
admit re-assessment of the threshold ery- 
thema dose at some figure a little under 
1,000 r, the actual figure varying slightly 
with the medium employed, gold seeds, 
needles, or plaques, but I think within nar- 
row limits. 

(9) Milligram-hours, and Millicuries 
Destroyed . — It seems incredible that this 
unit should still be looked upon as a dosage 
unit, as milligrams bear exactly the same 
relationship to radium dosage as milli- 
amperes, taken alone without any descrip- 
tion of voltage, distance, etc., bear to x-ray 
dosage. The inadequacy of the present 
all too common custom of stating radium 
dosage in milligram-hotus or in millicimes 
destroyed is best illustrated by consider- 
ing how little information would be yielded 
by describing an x-ray treatment as having 


given a dose of x milliampere-minutes. 
Milligram-hours is only one of the many 
factors in a treatment, and to convey in- 
formation all the other factors must be 
known — ^filtration, spacing, distance, etc. 
Even where all the factors are stated per- 
fectly, it is practically impossible to gather 
any real idea of the dose given. Hence, 
as in x-ray dosimetry, it has become essen- 
tial to devise methods such that all the 
variables are summated into one single 
statement of the dose in roentgens at the 
point under consideration. 


CONCLUSIONS 

In conclusion, may I try to illustrate 
much of what I have been attempting to 
say by giving examples of the kind of in- 
formation we hope to be able to gain by a 
more simplified statement of our treatment 
figures. Here are three statements: 

(1) 4,750 r in eight days is a lethal dose 
to 80 per cent of squamous-cell car- 
cinomas ; 

(2) 8,000 r in ten weeks is a sub-lethal 
dose to the majority of squamous- 
cell carcinomas; 

(3) Skin tolerance, for a small area, 
ranges from just under 3,000 r in one 
hour, to well over 10,000 r in ten 
weeks. 

Please do not direct attention to the 
truth or otherwise of the actual statements 
made. I think all three statements are 
true, or at least not far off the truth, that 
is why they were chosen. The point I am 
anxious to make is not the truth of, but the 
need for, and possibility of, such statement. 
All three are abstract generalizations and 
quite detached from any questions of 
technic, such as site, wave length, etc. 
They are in a sense, almost academic. I 
feel that one of the great needs of present- 
day therapy is to build up our conceptions 
of dosage measurement in such a way that 
information can be gradually accumulated 
to develop such general information, and I 
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should like, therefore, to use these three 
statements as a guide to the evaluation of 
the best way of connoting and describing 
dosage. If a dosage system can be used to 
develop such generalizations, it passes; if 
it fails to do so, it must be discarded as of 
little value. 

The value of thinking and prescribing in 


the literal sense of the word i. e., pre- 
scribing the real dosage to tumor and skin 
is unquestionable. Once the habit is ac- 
quired the difficulties of the old method are 
forgotten. Put shortly, tumor dose is 
thought of first, skin dose next, and last of 
all the technic by which the dose will be 
delivered. 



BULLETIN OF THE INTER-SOCIETy COMMIHEE FOR RADIOLOGY 
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It is the puqjose of the Inter-Society Com- 
mittee for Radiology to promote the benefits 
to be derived from organized activity. Among 
other things the Committee encourages the 
formation of local, regional, and state societies 
of radiologists. Not only should these carry 
on the usual scientific programs, but they 
should take active and constant interest in 
the economic and social problems of radiologj' 
in their locality. Unethical practices b}”^ 
hospitals and their own members are questions 
deserving the attention of these local groups. 
The prevention of illegal practice by laymen, 
below-standard practice in eleemosynary in- 
stitutions, exploitation and competition by 
hospitals and other corporations, the ethical 
promotion of early diagnosis and preventive 
medicine — all these are proper subjects for 
local action. Wherever possible, organized 
effort on the part of radiological groups should 
be carried on under the aegis and through the 
machinery of the county and state medical 
societies. 

Among the news items in this month’s 
Bulletin, the Inter-Society Committee calls 
attention to a few of the interesting develop- 
ments and desirable projects by local and state 
radiological societies in various sections of the 
country. 

* * 

Alert members of the Pacific Roentgen Club 
continue a winning battle to protect radiology 
against domination by corporate agencies and 
third parties in new economic experiments for 
medical care. The Medical Service Plan, 
adopted by the California Medical Association 
on Dec. 18, 1938, provides for pre-payment 
under an insurance plan to be supervised by the 
medical profession. Complete medical and 
hospital care is provided. Radiological bills 
are paid along with other medical bills and 
hospital care is defined as consisting of those 
non-medical services which a hospital is 
legally qualified to give, viz., bed, nursing, 
drugs, physiotherapy, and material appliances. 

Efforts are being made to correct the re- 
cently inaugurated San Francisco Municipal 
Emploi^ees Health Sen-nce vSystem which now 
includes an allowance for diagnostic medical 


procedures in its per diem payment to hos- 
pitals for hospitalized illnesses. Vigilance 
has not been relaxed in regard to the several 
hospital care insurance plans which, due to the 
efforts of the Club’s officers, have agreed to 
confine their benefits to hospital services alone. 

New rates for malpractice insurance imposed 
by the Insurance Commissioner of California 
will more than double the premium now paid 
b}' California members of the Radiological 
Society of North America and the American 
Roentgen Ray Society under their blanket 
agreement with Lloyds of London. These 
members are still endeavoring to secure an 
agreement that will permit them to retain 
their preferred rating. 

The twenty-fourth issue of the Bulletin of 
the Pacific Roentgen Club, now a semi-annual 
publication, was issued last month, 

* * * 

Reports reaching the Inter-Society Commit- 
tee are that the Medical Society of West 
Virginia has approved the adoption of hospital 
insurance plans, with the provision that bene- 
fits are to be defined by local county medical 
societies. It is presumed that county societies 
will follow the principle enunciated by the 
American Medical Association, requiring that 
no medieal services be included as part of 
hospital care. 

^ ^ 

The secretary of the Michigan State Medical 
Society recently spent several days in the 
Inter-Society Committee offices for the purpose 
of discussing a proposed hospital insurance 
plan to be directed by the state societ 3 ^ Hos- 
pitals in Detroit have created a plan of their 
own. Radiology is not included as a hospital 
benefit. 

* * * 

Nearly every state medical association in 
the country is investigating the desirability of 
perfecting a non-profit insurance plan for the 
pre-payment of medical bills for low income 
patients. North Carolina is not excluded. 
Radiologists there report that the proposed 
plan will reimburse policy holders for services 
receiv'ed from radiological specialists in the 
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same manner that other medical and surgical 
benefits arc provided. 

An intcrc.sting fiscal arrangement for hospi- 
tal practice has been accepted by radiologists 
working in one Asheville hospital. In the 
case of charity patients, the physicians con- 
tribute their services and the hosiiital contrib- 
utes supplies and the use of its equipment. 
Pay patients receive a bill for all radiological 
charges on the physician’s bill-head. Collec- 
tions are held in trust by the hospital cashier. 
All receipts arc turned over to the radiologists, 
who reimburse the hospital for expenses in- 
curred in maintaining the department on an 
arbitrary basis of two dollars for each film used 
on a private patient. 

* Jf; * 

The Council of the Illinois Medical Society 
has adopted a re.solulion that was distributed 
the Inier-Socicty Committee last year to its 
list of state representatives. The resolution 
clarifies certain principles pertaining to the 
relationships between physicians and hospitals. 
Among other things it demands that, “No 
hospital shall offer, for a price, any medical 
service.” The same resolution has been 
adopted by tlie Wyandotte County Medical 
Society (Kansas), the Hillsborough County 
Medical Society (Florida). It has been ap- 
proved in modified form by several other county 
and state societies. Interested members may 
receive copies of the complete resolution by 
writing to the Inter-Society Committee office. 

* * :f: 

The Nebraska Radiological Society prepared 
a resolution, which was introduced at the last 
annual meeting of the state society, calling 
upon the society to affirm the action of the 
A.M.A. in regard to relations between hospitals 
and radiologists. It resolved that all services 
connected with the practice of radiology should 
be under the direct control and supervision of 
the medical profession. At the request of the 
Radiological Society, the Omaha-Douglas 
County Society has forbidden the inclusion 
of radiology as part of hospital care in a pro- 
posed hospital insurance plan. 

:(! * * 

In addition to its annual scientific confer- 
ence in the Summer, the Denver Radiological 
Club maintains an active interest in the eco- 
nomic problems of radiology. Members were 
successful last year in defeating attempts by 


local hospitals to include radiological services 
as a part of their care in a hospital insurance 
plan. The Colorado State Medical Society 
was brilliantly successful in defeating a bold 
attempt by chiropractors to amend the State 
Constitution in such a manner as to permit 
them to engage in medical diagnosis and treat- 
ment. The amendment was overwhelmingly 
defeated in the last state election. 

* 

Radiological practice will benefit from two 
decisions recently made by organized medicine 
in Oregon. A special committee has been 
appointed by the state society to make an 
investigation and recommendations relative 
to the status of radiologists and pathologists 
in hospitals in connection with a medical in- 
surance plan to be operated by the medical 
profession. The Multnomah County Medi- 
cal Society (Portland) has requested that a 
charge of three dollars be made to insurance 
companies for all reports pertaining to appli- 
cants or claimants. This action will eliminate 
attempts by insurance carriers to secure certi- 
fied statements by radiologists without paying 
a fee. 

, * * * 

The following resolution and motion ivere 
unanimously adopted at the San Antonio 
meeting of the re.xas Radiological Society on 
Oct. 22, 1938: 

Whereas, the science and art of radiology is a 
recognized specialty in the practice of medicine, and 

Whereas, the hospitals supported by the State of 
Texas, the Veterans Bureau, and the Public Health 
Service are justly models for other hospitals, both 
private and charitable, and 

Whereas, one of the requirements for Class A 
hospital rating recommends that the department of 
radiology be headed by a radiologist. 

Be It Resolved that the Texas Radiological Society, 
meeting in regular session, recommends that each of 
the hospitals supported by the State of Te.\-as, the 
Veterans Bureau, and the United States Public Health 
Service have a properly qualified radiologist, preferably 
a diplomate of the American Board of Radiology, head 
their individual radiological departments. 

The resolution was indorsed by the Texas 
State Board of Health at its annual meeting 
in December, The Texas State Medical 
Association will be asked to adopt it at the next 
annual session. 
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A schedule of fees for industrial work adopted 
by the Iowa X-ray Club a number of years 
ago has been enthusiastically supported by 
industrial insurance companies. It has elimi- 
nated the evil of occasional fees below the actual 
cost of complete and careful examination. 
Both radiologists and insurance companies are 
well pleased with the results of the project. 

Iowa radiologists have likewise adopted a 
method for charging fees to the U. S. Employees 
Compensation Commission which assures a 
fair and adequate fee for examination of 
traumatic injuries suffered by workers em- 
ployed by the Federal Government. The fee 
schedule issued by the ECC was proposed by 
the American Hospital Association and defrays 
the cost of technical work only. The in- 
equities of the schedule have caused consterna- 
tion and complaint by radiologists throughout 
the country. In Iowa, radiologists add a fair 
and reasonable fee for consultation to the ECC 
fee for technical work, bringing the total to 
equal the charge allowed by the industrial fee 
schedule mentioned above. These fees are 
paid by the ECC without objection. 

* * * 

Dismissal of the radiological staff of the 
Tampa Municipal Hospital and discharge of 
the hospital superintendent, followed by ap- 
pointment of one man to serve in the dual ca- 
pacity of superintendent-radiologist, touched 
off a controversy in Florida which culminated 
in a wholesale war involving the county medi- 
cal society, the hospital trustees, and. the 
mayor, and attracted the attention of the 
American Hospital Association, the American 
College of Surgeons, and the A.M.A. After 
months of debate, a new superintendent was 
appointed on Dec. 13, 1938. The salaried 
radiologist remains, however, supplanting the 
former staff which reimbursed the hospital on a 
percentage basis for its expenses in maintain- 
ing the department. 

Following initial objections by the hospital 
staff and the county medical society, the hos- 
pital trustees received a letter from Bert W. 
Caldwell, Secretary of the A.H.A., congratu- 
lating the board upon its action and applaud- 
ing the employment of a salaried radiologist 
as “good business as well as good administra- 
tive policy . ’ ’ Thereupon the American College 
of Surgeons removed the hospital from its 
approved list on the grounds that the dual 
responsibilities of superintendent and radi- 
ologist could not be successfully combined in 


the hospital. Before the board of trustees had 
complied with the demands of the College of 
Surgeons, they received another request from 
the A.M.A. Council on Medical Education and 
Hospitals to take additional steps to comply 
with the principles of the Council. Beside 
replacing the superintendent, the board dis- 
charged from the staff fourteen doc tors who were 
not members of the county medical society. 

* 

The following resolution, introduced by 
Dr. Stanley A. Clark, President of the hidiann 
Roentgen Ray Society, and Dr. A. S. Giordano, 
President of the Indiana Association of 
Pathologists, was adopted by the Indiana 
State Medical Association at its annual meeting 
on Oct. 4, 1938: 

Whereas, The American Medical Association has 
through its House of Delegates and its various bureaus 
and councils from time to time propounded certain 
principles of ethics and established standards of rela- 
tionships looking toward the maintenance of the highest 
quality of professional service both in private practice 
and in hospitals; and 

Whereas, Many of these pronouncements refer 
specifically to those special branches of medicine in- 
volving somewhat unusual relationship between hospi- 
tal institutions and the physician practising these 
specialties in the hospital; and 
Whereas, Certain usages have sprung up which are 
tending to involve ethical and legal consideration; and 
Whereas, It would appear to be highly desirable 
and in the best interests of good medical practice and 
sound public policy to have certain of the aforemen- 
tioned pronouncements clarified, codified, and in some 
instances reiterated ; and 

Whereas, At the last meeting of the American 
Medical Association at San Francisco, in June, 1938, 
a resolution requesting the Council on Medical Educa- 
tion and Hospitals to study the status of clinical an 
pathologic laboratories, and radiologic departments m 
hospitals and institutions, with a view toward stan 
ardizing the relationship of these services to these 
institutions and, when necessary, reaffirming princip es 
of ethics involved in these relationships; and 

Whereas, The practice of medicine combines t e 
exercise of professional knowledge and judgment an 
technical skill ; and 

Whereas, Hospitals and other lay organizations 
associated with physicians in the care of the sick m 
it essential to have available competent departments o 
roentgenology and clinical pathology; and 

Whereas, Physicians especially trained in the sc ec 
tion, use, and interpretation of diagnostic aids m 
clinical pathology and roentgenology are a recognize 
necessity in medical practice; and 

Whereas, The technical skill required in the prac 
tice of roentgenology and clinical pathology needs to 
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be siippleuiciUed by ihe professioiial kiiowlcds’c and 
judginunl of a pliystcian before it is ttsed in the diagno- 
sis and treatment of disease; therefore: 

lb; It Rusoi-ved, Tliat the Indiana State Medical 
Association reafllnn tlie siction of the House of Dele- 
gates of the Atnerican Medical Association, “that the 
practice of clinical jtalhology and roentgenology is the 
practice of medicine," and recommends that clinical 
and roentgenological laboratory services be excluded 
from service contracts which exclude other professional 
services; atid 

Whereas, Our duty to the sick and alHictcd is to 
furnish the best service possible; therefore 


111! It Further Resolved, That all laboratories 
practising these specialties should be recognized as 
being ethical only when they arc operated and super- 
vised by a physician trained and recognized as being 
competent in these specialties in medicine, and 

Be It Further Resolved, That laboratories, which 
indulge in unfair competition by wholesale advertising 
of cut-rate prices, be specifically classed as unethical 
and unworthy of support by ethical members of the 
profession. 

Mac F. Cahal 
Executive Secretary 

540 N. Michigan Ave. 

Chicago 
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Editor’s Note. — Will secretaries of societies please co- 
operate with the Editor by supplying him with 
information for this section? Please send such in- 
formation to Leon J. Menville, M.D., 1201 Maison 
Blanche Bldg., New Orleans, La. 

CALIFORNIA 

California Medical Association, Section on Radi- 
ology. — Chairman, Karl M. Bonoff, M.D., 1930 
Wilshire Blvd., Los Angeles; Secretary, Carl D. 
Benninghoven, M.D., 95 S. El Camino Real, San 
Mateo. 


Los Angeles County Medical Association, Radiological 
Section. — President, John F. Chapman, M.D., 65 N. 
Madison Ave., Pasadena; Vice-president, E. N. 
Liljedahl, M.D., 1241 Shatto St.; Secretary, Merl L. 
Pindell, M.D., 678 South Ferris Ave.; Treasurer, 
Henry Snure, M.D., 1414 Hope Street. Meets every 
second Wednesday of month at County Society 
Building. 


Pacific Roentgen Club. — Chairman, Lyell C. Kinney, 
M.D., San Diego; Secretary, L. Henry Garland, 
M.D., 450 Sutter Street, San Francisco. Executive 
Committee meets quarterly; Club meets annually 
during annual session of the California Medical 
Association. 


San Francisco Radiological Society. — Secretary, L. H. 
Garland, M.D., 450 Sutter Street. Meets monthly 
on first Monday at 7:45 p.m., alternately at Poland 
Hall and Lane Hall. 

COLORADO 

Denver Radiological Club. — President, F. B. Stephen- 
son, 452 Metropolitan Bldg.; Vice-president, K. D. 

A. Allen, M.D., 452 Metropolitan Bldg.; Secretary, 

E. A. Schmidt, M.D., 4200 E. Ninth Ave.; Treasurer, 

H. P. Brandenburg, M.D., 155 Metropolitan Bldg. 
Meets third Tuesday of each month at homes of 
members. 

CONNECTICUT 

Connecticut State Medical Society, Section on Radi- 
ology. — Chairman, Ralph T. Ogden, M.D., 179 
Allyn St., Hartford; Secretary-Treasurer, Max Cli- 
man, M.D., 242 Trumbull St., Hartford. Meetings 
twice annually in May and September. 

DELAWARE 

Affiliated with Philadelphia Roentgen Ray Society. 

FLORIDA 

Florida Radiological Society. — President, H. O. Brown, 
M.D., 404 First National Bank Bldg., Tampa; 
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Vice-president, H. B. McEuen, M.D., 126 W. 
Adams St., Jacksonville; Secretary-Treasurer, J. H. 
Lucinian, M.D., 168 S. E, 1st St., Miami. 

GEORGIA' 

Georgia Radiological Society. — President, James J. 
Clark, M.D., Doctors Bldg., Atlanta; Vice-president, 
William F. Lake, M.D., Medical Arts Bldg., Atlanta; 
Secretary-Treasurer, Robert C. Pendergrass, M.D., 
Prather Clinic, Americus. Meetings twice annually, 
in November and at the annual meeting of the Medi- 
cal Association of Georgia in the spring. 

ILLINOIS 

Chicago Roentgen Society. — President, David S. Beilin, 
M.D., 411 Garfield Ave.; Vice-president, Chester J. 
Challenger, M.D., 3117 Logan Blvd.; Secretary- 
Treasurer, Roe J. Maier, M.D., 7752 Halsted St. 
Meets second Thursday of each month, September 
to May, except December. 


Illinois Radiological Society. — President, Cesare 
Gianturco, M.D., 602 W. University Ave., Urbana; 
Vice-president, Fred H. Decker, M.D., 802 Peoria Life 
Bldg., Peoria; Secretary- Frea^t/rer, Edmund P. Halley, 
M.D., 968 Citizens Bldg., Decatur. Meetings 
quarterly by announcement. 


Illinois State Medical Society, Section on Radiology . — 
The next meeting will be May 2, 3, 4, 1939, to be held 
in Rockford. The officers of the Section for the 
coming meeting are Harry B. Magee, M.D., of Peoria, 
Chairman, and Warren W. Furey, M.D., 6844 Ogles- 
by Ave., Chicago, Secretary. 

INDIANA 

Indiana Roentgen Society. — President, Stanley Clark, 
M.D., 108 N. Main St., South Bend; President-elect, 
Juan Rodriguez, M.D., 2903 Fairfield Ave., Fort 
Wayne; Vice-president, A. C. Holley, M.D., Attica; 
Secretary-Treasurer , Clifford C. Taylor, M.D., 23 E. 
Ohio St., Indianapolis. Annual meeting in May . 

IOWA 

The Iowa X-ray Club. — Holds luncheon and business 
meeting during annual session of Iowa State Medical 
Society. 

MAINE 

See New England Roentgen Ray Society. 

MARYLAND 

Baltimore City Medical Society, Radiological Section. 
Chairman, Whitmer B. Firor, M.D., 1100 N. Charles 
St.; Secretary, Walter L. Kilby, M.D., 101 W. Read 
St. Meetings third Tuesday of each month. 
MASSACHUSETTS 

See New England Roentgen Ray Society. 

MICHIGAN 

Detroit X-ray and Radium Society. — President, Sam 
W. Donaldson, M.D., 326 N. Ingalls St., Ann Arbor; 
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Vicc-prrsidnil, Clarence lIufTord, M.D., ‘121 Michi- 
gan Avc., Toledo, Ohio; Secretary-Treasurer, E. R. 
Wilwer, M.D., Hari)cr Hospilnl, Detroit. Meetings 
first Thnrsday of c.ach month from October to May, 
inclusive, at Wayne County Medical Society club 
rooms, •1‘121 Woodward Avc. 

Michifian Association of Rocntftcnolof^ists. — President, 
E. R. Wilwer, M.D., Harper Hospital, Detroit; 
Vice-president, D. W. Patterson, M.D., 022 Huron 
Street, Port Huron; Secretary-Treasurer, C. K. Has- 
ley, M.D., M29 D.avid Whitney Bldg., Detroit. 
Meetings quarterly by announcement. 

.MINNESOTA 

Minnesota Radiolof^ical Society. — President, Walter H. 
Ude, M.D., 7S S. 9th St., Minneapolis; Vice-presi- 
dent, Leo G. Riglcr, M.D., University Hospitals, Min- 
neapolis; Secretary-Treasurer, Harry Weber, M.D., 
102 Second Avc., S. W., Rochester. Meetings quar- 
terly. 

MISSOURI 

The Kansas City Radiological Society. — President, L. 

G. Allen, M.D., 907 N. 7th St. Kansas City, Mo.; 
Secretary, Ira H. Lockwood, M.D., 306 E. 12th St., 
Kansas City. Mo. Meetings last Thursday of each 
month. 

The St. Louis Society of Radiologists. — President, 
Paul C. Schnoebelen, M.D.; Secretary, W. K. 
Mueller, M.D., University Club Bldg. Meets on 
fourth Wednesday of October, January, March, and 
May, at a place designated by the president. 
NEBRASKA 

Nebraska Radiological Society. — President, T. T. 
Harris, M.D., Clarkson Memorial Hospital, Omaha; 
Secretary, D. Arnold Dowell, M.D., 117 S. 17th St., 
Omaha. Meetings first Wednesday of each month 
at 6 P.M. in Omaha or Lincoln. 

NEW ENGLAND ROENTGEN RAV SOCIETY 

(Maine, New Hampshire, Vermont, Massachusetts, 
and Rhode Island.) President, Frank E. Wheatley, 
M.D., 520 Beacon St., Boston; Secretary, E. C. 
Vogt, M.D., 300 Longwood Ave., Boston. Meetings 
third Friday of each month from October to May, 
inclusive, usually at Boston Medical Library. 

NEW HAMPSHIRE 

See New England Roentgen Ray Society, 

NEW JERSEY 

Radiological Society of New Jersey. — President, Milton 
Friedman, M.D., 31 Lincoln Park, Newark; Vice- 
president, P. S. Avery, M.D., 546 Central Ave., 
Bound Brook; Secretary, W. James Marquis, M.D., 
198 Clinton Ave., Newark; Treasurer, James Boyes. 
M.D., 744 Watchung Ave., Plainfield. Meetings at 
Atlantic City at time of State Medical Society, and 
Midwinter in Newark as called by president. 

NEW YORK 

Brooklyn Roentgen Ray Society. — President, Albert 
Voltz, M.D., 115-120 Myrtle Avenue, Richmond 
Hill; Vice-president, A. L. L. Bell. M.D., Long Island 


College Hospital, Henry, Pacific, and Amity Sts., 
Brooklyn; Secretary-Treasurer, E. Mendelson, M.D., 
132 Parkside Avc., Brooklyn. Meetings first Tues- 
day in each month at place designated by president. 


Buffalo Radiological Society. — President, Walter Mat- 
tick, M.D., 101 High St.; Vice-president, Chester 
Moses, M.D., 333 Linwood Ave.; Secretary-Treas- 
urer, J. S. Gian-Franccschi, M.D., 610 Niagara 
Street. Meetings second Monday evening each 
month, October to May, inclusive. 


Central New York Roentgen-ray Society. — President, 
W. E. Achilles, M.D., 60 Seneca St., Geneva; Vice- 
president, M. T. Powers, M.D., 250 Genesee St., 
Utica; Secretary-Treasurer, Carlton F. Potter, M.D., 
425 Waverly Ave., Syracuse. Meetings held in 
January, May, and October as called by Executive 
Committee. 


Long Island Radiological Society. — President, Samuel 
G.Schenck.M.D., Brooklyn; Vice-president, G. Henry 
Koiransky, M.D., Long Island City; Secretary, 
Marcus Wiener, M.D., 1430 48th St., Brooklyn; 
Treasurer, Louis Goldfarb, M.D., 608 Ocean Ave., 
Brooklyn. Meetings fourth Thursday evening each 
month at Kings County Medical Bldg. 


New York Roentgen Society. — President, Raymond 
W. Lewis, M.D., 321 E. 42nd St., New York City ; Vice- 
president, Henry K. Taylor, M.D., 667 Madison 
Ave., New York City; Secretary, Roy D. Duckworth, 
M.D,, 170 Maple Ave., White Plains; Treasurer, 
Eric J. Ryan, M.D., St. Luke’s Hospital, New York 
City; Member of Executive Committee, E. Forrest 
Merrill, M.D., 30 W. 59th St., New York City. 
Meetings third Monday evening each month at 
Academy of Medicine. 


Rochester Roentgen-ray Society . — Chairman, Joseph 

H. Green, M.D., 277 Alexander St.; Secretary, S. C. 
Davidson, M.D., 277 Alexander St. Meetings at 
convenience of committee. 


Associated Radiologists of New York, Inc. — President, 
Albert L. Voltz, M.D., 115-120 Myrtle Ave., 
Richmond Hill; Vice-president, M. M. Pomeranz, 
M.D., 911 Park Ave., New York City; Secretary, 
W. J. Francis, M.D., 121 Madison Ave., New York 
City; Treasurer, Theodore West, M.D., United 
Hospital, Port Chester. Meetings first Monday 
evening each month at McAlpin Hotel. 

NORTH CAROLINA 

Radiological Society of North Carolina. — President, 
Robert P. Noble, M.D., 127 W. Hargett St., Raleigh; 
Vice-president, A. L. Daughtridge, M.D., 144 Coast 
Line St., Rocky Mount; Secretary-Treasurer, Major 

I. Fleming, M.D., 404 Falls Road, Rocky Mount. 
Meetings with State meeting in May, and meeting in 
October. 
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OHIO 

Cleveland Radiological Society. — President, John 
Heberding, M.D., St. Elizabeth’s Hospital, Youngs- 
town; Vice-president, R. V. May, M.D., St. Luke’s 
Hospital, Cleveland; Secretary-Treasurer, Harry 
Hauser, M.D., City Hospital, Cleveland. Meetings 
at 6:30 p.m. at the Mid-day Club, in the Union 
Commerce Bldg., on fourth Monday of each month 
from October to April, inclusive. 


Radiological Society of the Academy of Medicine 
(Cincinnati Roentgenologists). — President, B. M. 
Warne, M.D., Doctors Building, Cincinnati; Secre- 
tary-Treastirer, Justin E. McCarthy, M.D., 707 
Race St., Cincinnati, Ohio. Meetings held third 
Tuesday of each month. 

PENNSYLVANIA 

Pennsylvania Radiological Society. — President, 

Charles S. Caldwell, M.D., 520 S. Aiken Ave., 
Pittsburgh; First Vice-president, Thomas L. Smyth, 
M.D., 111 N. 8th St., Allentown; Second Vice- 
president, Reuben G. Alley, M.D., Western Pennsyl- 
vania Hospital, Pittsburgh; Secretary-Treasurer, 
Lloyd E. Wurster, M.D., 416 Pine St., Williamsport; 
President-elect, Louis A. Milkman, M.D., 212 Medical 
Arts Bldg., Scranton; Editor, William E. Reiley, 
M.D., Clearfield. Annual meeting. May, 1939. 
Exact date and place to be decided. 


Philadelphia Roentgen Ray Society. — President, 
Thomas P. Laughery, M.D., Germantown Hos- 
pital; Vice-president, Elwood E. Downs, M.D., 
Jeans Hospital, Fox Chase; Secretary, Barton H. 
Young, M.D., Temple University Hospital; Treas- 
urer, R. Manges Smith, M.D., Jefierson Hospital. 
Meetings first Thursday of each month from October 
to May, Thompson Hall, College of Physicians, 19 S. 
22nd St., 8:15 P.M. 


The Pittsburgh Roentgen Society. — President, William 
B. Ray, M.D., 320 E. North Avenue, N. S. Pitts- 
bmgh; Secretary, Harold W. Jacox, M.D., 4800 
Friendship Ave. Meetings held second Wednesday 
of each month at 4:30 p.m., from October to June 
at various hospitals designated by program commit- 
tee. 

RHODE ISLAND 

See New England Roentgen Ray Society. 

SOUTH CAROLINA 

South Carolina X-ray Society. — President, Percy D. 
Hay, Jr., M.D., McLeod Infirmary, Florence; Secre- 
tary-Treasurer, Hillyer Rudisill, Jr., M.D., Roper Hos- 
pital, Charleston. Meetings in Charleston on first 
Thursday in November, also at time and place of 
South Carolina State Medical Association. 


SOUTH DAKOTA 

Meets with Minnesota Radiological Society. 

TENNESSEE 

Memphis Roentgen Club. — Chairmanship rotates 
monthly in alphabetical order. Meetings second 
Tuesday of each month at University Center. 


Tennessee State Radiological Society. — President, S. 
S. Marchbanks, M.D., 508 Medical Arts Bldg., 
Chattanooga; Vice-president, Steve W. Coley, M.D., 
Methodist Hospital, Memphis; Secretary-Treasurer, 
Franklin B. Bogart, M.D., 311 Medical Arts Bldg., 
Chattanooga. Meeting annually with State Medical 
Society in April, 

TEXAS 

Texas Radiological Society. — President, Jerome H. 
Smith, M.D., San Antonio; President-elect, C. F. 
Crain, M.D., Corpus Christi; First Vice-president, 
M. H. Glover, M.D., Wichita Falls; Second Vice- 
president, G. D. Carlson, M.D., Dallas; Secretary- 
Treasurer, Henry C. Harrell, M.D., 517 Pine St., 
Texarkana. Meets annually. Temple is place of 
next meeting, 

VERMONT 

See New England Roentgen Ray Society. 

VIRGINIA 

Radiological Society of Virginia. — President, Fred M. 
Hodges, M.D., 100 W. Franklin St., Richmond; 
Vice-president, L. F. Magruder, M.D., Raleigh and 
College Aves., Norfolk; Secretary, V. W. Archer, 
M .D ., University of Virginia Hospital, Charlottesville. 

WASHINGTON 

Washington State Radiological Society. — President, 
H. E. Nichols, M.D., Stimson Bldg., Seattle; Secre- 
tary, T. T. Dawson, M.D., Fourth and Pike Bldg., 
Seattle. Meetings fourth Monday of each month at 
College Club. 

WISCONSIN 

Milwaukee Roentgen Ray Society. — Secretary, H. W. 
Hefke, M.D., Milwaukee Hospital, Milwaukee. 
Meets monthly on first Friday. 


Radiological Section of the Wisconsin State Medical 
Society. — Secretary, Russel F. Wilson, M.D., Beloit 
Municipal Hospital, Beloit. Two-day annual meet- 
ing in May and one day in connection with annual 
meeting of State Medical Society, in September. 


University of Wisconsin Radiological Conference. 
Secretary, E. A. Pohle, M.D., 1300 University Ave., 
Madison, Wis. Meets every Thursday from 4 to 5 
P.M., Room 301, Service Memorial Institute. 
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THE RESPONSIBILITV OF THE RADIOLOGIST IN THE TRAINING OF THE 
HOSPITAL INTERN IN FLUOROSCOPY* 

From the Department of Radiology of the College of Physicians and Surgeons, 
Columbia University, and of the Presbyterian Hospital, New York City 


The topic assigned to me for discussion may 
appear on the surface to be simple. In reality 
it opens up a complex problem with far-reach- 
ing implications. It seems advisable to begin 
by making sure of the meaning of three words 
used in the title, namely, intern, fluoroscopy, 
and training. 

DEFINITION OF TERMS 

The interns referred to are those taking 
general medical, surgical, or rotating services. 

The fluoroscope is ordinarily used for the 
examination of the heart, lungs, and gastro- 
intestinal tract. Employed as an orthodia- 
graph, it suffices for the heart. The proper 
examination of the gastro-intestinal tract and 
lungs requires also the use of films. Although 
an experienced observer can detect relatively 
small lesions by fluoroscopy, the neophyte may 
demonstrate only certain grosser changes, some 
of which, however, because of physical condi- 
tions or location might be impossible to detect 
by physical examination. A permanent record 
for detailed study and for comparison later is 
lacking. Fluoroscopy is safe only when its 
limitations are clearly recognized. I have the 
impression that the term as used in the title 
refers primarily to the examination of the chest 
and heart. The fluoroscope is used in the 
reduction of fractures by interns and other 
members of the surgical staff in many hospitals. 
It is a hazardous procedure and those using it 
must be made fully aware of the danger to 
their fingers and to the patient’s skin. Except 
in this connection, fluoroscopy in fracture re- 
duction is not part of the problem. 

The term “training,” to my mind, means 
more than a mere opportunity to observe. It 

1 Presented at the Eighth Annual Conference of the 
American College of Radiology, Chicago. Feb. 13, 
1938. 


connotes the development of experience in a 
series of steps with increasing personal responsi- 
bility under supervision; in other words, ap- 
prenticeship. Only in this way can real 
knowledge be acquired. 

OBJECTIVE OF TRAINING 

The objective of training interns in fluoros- 
copy must be outlined. An eminent professor 
of medicine remarked more than fifteen years 
ago that if he were “coming through” now he 
would spend a year in radiology for the sake of 
the training in medicine that it affords. There 
is no question about the amount of medical 
knowledge to be acquired in a department of 
radiology. The objective implied in the title 
of this discussion, however, seems a little more 
specific. Many internists and general prac- 
titioners fluoroscope the chest of their patients 
as a routine and some even attempt to examine 
the stomach. Recognizing its limitations, 
many of them feel that a routine fluoroscopic 
survey of the chest is a valuable addition to the 
physical examination. Therefore, one objec- 
tive of this training of interns would presum- 
ably be to enable them to use the method later 
in practice more intelligently and with con- 
sciousness of its dangers. The proponents of 
this idea maintain that it would tend to make 
the intern more familiar with the possibilities of 
radiologic methods, more sympathetic toward 
the efforts of well-trained radiologists, and 
more acutely aware of his own limitations. 
Could it be attained, this objective would 
meet with universal approval. Also to be 
mentioned is the problem of the man who is to 
practise in a small community where the help 
of a trained radiologist is not available. 

In two States, the Board of Licensure re- 
quires a period of training of not less than six 
weeks in radiologic technic and interpretation. 
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An official of one of these boards is quoted as 
having stated that the purpose of the regulation 
is to prevent practitioners from injuring pa- 
tients with the x-ray. This is apparently 
based upon the assumption that the vast 
majorit}’^ of medical men will tr}*^ to operate x- 
ray machines. 

It seems obvious that this question is linked 
with the future development of radiologjn 
WiU the greater part of radiologic diagnosis be 
done in the offices of internists, surgeons, and 
general practitioners, and the radiologist be 
used for special procedures, for difficult cases, 
and, in general, as a consultant on films made 
b}’^ others? Considerable work of poor quality 
is being done at the present time in the offices of 
clinicians. ' '^Tiat might be the eflfect on this 
trend of the training of interns in fluoroscopy? 

OPrXIONS OF RADIOLOGISTS 
To get some information as to what is being 
done now, I wrote to over 130 radiologists in 
all parts of the country, some connected with 
large teaching institutions and others with 
smaller community hospitals, and asked them 
whether or not they were making an attempt 
formally to train interns in fluoroscopy. The 
possible significance of this move was men- 
tioned and they were requested to comment on 
the proposal. One hxmdred fourteen replies 
were received in time to be examined. Seven 
either are not connected vfith hospitals or made 
no statement regarding the policy of their 
institution. In seven hospitals instruction in 
fluoroscop}’’ is given and in 100 it is not. Three 
of the seven are affiliated with medical schools 
for the teaching of undergraduates, three are 
in smaller cities where there is no medical 
school, and one was a small specialty hospital. 
To these should be added another teaching 
hospital, information concerning which came 
from the professor of surger}’^. 

In nine other institutions interns have a 
definite period of their service in the x-ra}' de- 
partment but do not do any fluoroscopy them- 
selves. Some of these are specialty hospitals. 
The length of ser\’ice varies from one to four 
months. One radiologist remarked that he 
was discontinuing the ser\dce because some of 
the ex-intems had purchased machines and 
stated that they had been trained in radiologj’’ 
at this institution. 

I am told that the late Dr. Hickey also tried 
the experiment of having the hospital interns 
rotate through the department of radiologj' — for 
a period of two months, I think — but discon- 


tinued it after two years. I was not able to 
get an}’- more specific information than that. 

In a few places the opportunity is offered 
interns of staying on in the x-ray department 
for from one to six months after the regular 
serrdce is completed. Most of the radiologists 
in these institutions stated that they were 
emphasizing the possibilities, limitations, and 
hazards of diagnostic work with the idea of in- 
creasing the intern’s respect for it, rather than 
trjdng to teach him to do it. 

I also asked these radiologists whether they 
thought interns should be given training in 
fluoroscopy. Of the 114, nine made no com- 
ment, 89 opposed it, and 16 were in favor of it. 
Nine of the 16 who favored it are connected 
with hospitals where it is not done, three are 
doing it, and three now have no hospital re- 
sponsibilities. Of the seven institutions where 
interns are given training in fluoroscop)^ it 
seems that the radiologists of three approve the 
idea, tw'o oppose it, and two did not express an 
opinion. 

It is of interest to note that among the 16 
radiologists who favor the training of interns in 
fluoroscopy, are some prominent teachers of 
radiology. One well-known teacher believes 
that internships are too full now to permit this 
training and that all medical students should 
be taught to use the fluoroscope just as they 
are taught the use of the ophthalmoscope. 
Another professor of radiology offers an elective 
course in fluoroscopy to fourth-year medical 
students which practically all of them take. 
In groups of .wo, they spend one and a half 
hours on six consecutive days in the fluoro- 
scopic room and each is required to do one 
complete gastro-intestinal examination. This 
radiologist does not look upon this method as 
instruction in the technic of fluoroscopy but as 
an attempt to fix the student’s attention upon 
the examination so that he will better under- 
stand and sympathize with what the radiolo- 
gist is trying to do. 

Some radiologists expressed sympathy for 
the intern who expects to settle in a small com- 
munity where expert help is not available 
and were taking steps to help him. One well- 
known teacher of radiology remarked that 
nothing but good could come from teaching 
interns fluoroscopy but he does not permit 
anyone not connected rvith his department to 
use a fluoroscope. Another believes that the 
broader the intern’s knowledge the less likely 
is he to overstep his limitations. 

Although opposed to the proposition as 
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stated, the vast inajority of replies enipliasizc 
the importance of Riving the intern as much in- 
formation as possible regarding the field of 
diagnostic radiology, its usefulness, limita- 
tions, and dangers. To this end they wel- 
come the interns to formal conferences, to 
informal consultations, and to the fluoroscopic 
rooms as observers of the examination of pa- 
tients in whom they arc interested. Many 
felt that the internship was already too full to 
include a service in radiology and that not 
enough time would be available to give the 
intern anything worth while, that a brief 
period of training would give the man a false 
idea of his competence with resulting serious 
danger to himself and to his patients, and that 
an increase in the amount of incompetent office 
radiolog},’' would result, A few have the im- 
pression that the interns arc not interested in 
taking an x-ray service. Many agreed that 
an anatomical specialist, such as a chest man 
or a gastro-enterologist, could acquire enough 
experience to become well versed in the radi- 
olog>’' of his specialty, but pointed out the 
danger of a temptation to step beyond that 
field. Some radiologists expressed the opinion 
that if a clinician wishes to use a fluoroscope 
or other radiological methods he should have 
more training than is possible during an intern- 
ship. 

It appears from these letters that the number 
of medical practitioners who own fluoroscopes 
or more complete x-ray equipment varies 
considerably in different communities Some 
radiologists believe that this will increase, 
that it would be inadvisable to attempt to 
stop it, and that every effort should be made 
to guide this trend, in order to avert the conse- 
quences of ignorance. A few feel that an up- 
to-date clinician, while realizing the limitations 
of the method, must fluoroscope his patient’s 
chest. A radiologist of large experience stated 
that a fluoroscope installed in the office of a 
practitioner usually results in more work re- 
ferred to the radiologist. A younger man 
made a similar observation but added that the 
radiologist must maintain superiority of knowl- 
edge. On the other hand, office radiology by 
the practitioner, in the experience of two other 
men, usually results in requests for free consul- 
tation with specialists. 

OPINIONS OF PROFESSORS OF MEDICINE 
AND SURGERY 

To get other points of view, I wrote to 16 
professors of medicine and the same number 


of professors of surgery in medical schools 
throughout the country, and asked for an 
opinion as to the advisability of training interns 
in fluoroscopy. I attempted to set before 
them the reasons why this problem is brought 
up for discussion and its significance from the 
radiologist’s standpoint. 

Of the 1.3 professors of medicine who re- 
plied, nine are opposed to it, three favor it, 
and one did not make his opinion clear, al- 
though he believes the fluoroscope to be an 
indispensable part of an internist’s equipment. 
One, who favored it, would limit the training 
to the heart and lungs; he believes two months’ 
service should suffice but finds it impossible to 
arrange under present conditions. Another, 
wdio favors it, would include all radiology and 
believes the dangers of incomplete preparation 
no greater than in any medical training. The 
fears expressed by those opposed were much 
the same as those of the radiologists — in- 
sufficient training, danger of not recognizing 
limitations, etc. One, who opposed it, thinks 
that most interns will not want to use the 
fluoroscope in their practice, that it would 
not be fair to make all of them take a service 
in the x-ray department, and that special ar- 
rangements should be made for the interested 
few. Two mentioned the use of fluoroscopes 
by members of the medical service independ- 
ently of the department of radiology. 

Of the ten professors of surgery who re- 
plied, seven are opposed to the training of 
interns in fluoroscopy, and three favor it. 
Those opposed expressed fear of the results of 
incomplete training, much as did the intern- 
ists. One, who opposed it, thinks it should be 
possible for a man who intends to practise in a 
small community to take an x-ray serv’ice of a 
few months following his regular internship, 
but a man in a community where specialists 
are available should not attempt to do x-ray 
work. It is of considerable interest that, of 
the 23 clinicians who replied, only two, both 
surgeons, mentioned the danger of injury from 
the rays, in contrast to the frequency with 
which it was mentioned by the radiologists. 

CONCLUSIONS 

It is quite apparent that a difference of 
opinion exists among both clinicians and 
radiologists in regard to the training of interns 
in fluoroscopy. In two medical schools the 
professors of medicine and surgery are in dis- 
agreement on this question; in another, the 
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professors of radiology and surgery favor it 
while the professor of medicine is opposed to it. 
This difference of opinion exists even among 
very j’-oung medical men, as I found when I 
questioned a dozen or more. 

In attempting to formulate a polic)'- in the 
presence of such divergence of opinion, it is 
well to remember that the roentgen method of 
ph 5 '^sical examination occupies a pre-eminent 
place among diagnostic procedures. Its con- 
tinual improvement is dependent upon the 
work of men who devote all their time to it. 
In general they will do it better than anyone 
else in their medical community. Anjiihing 
which would interfere with their interest and 
activity would hamper the development of 
radiology, would not be for the good of medi- 
cine, and eventually would affect adversely 
the welfare of patients. But the weakness 
as well as the strength of radiology is in its 
great importance in medicine. It must be 
applied as widely as possible and 3 '-et used 
accuratel}’’ and safely. To attempt to control 
its use by edict would be highl)’’ inadvisable 
even if possible. This must be done by educa- 
tion. The radiologist must be alert to learn 
from his clinical colleagues, must show the 
young medical man by precept and example the 
importance of careful, accurate diagnostic 
work, and discourage inefficient radiology bj"^ 
the medical practitioner. 

The problem resolves itself into a question 
as to whether training an intern in fluoroscopy, 
or perhaps more extensively in radiology, 
would give him a false feeling of sufficiency and 
encourage him to attempt things he should 
not try to do, or whether it would make him 
realize both the limitations of the method and 
of himself, as well as the need for prolonged 
special training in this field. I would be pre- 
sumptuous, indeed, to pretend to know the 
answer to this question. However, I am 
inclined to agree with those who uphold the 
proposition that the more a good clinician 
knows about radiolog}'^, the more respect he 
will have for it and the more he will appre- 
ciate good work in it. From the practical 
standpoint it seems questionable whether real 
training in fluoroscopy can be satisfactorily 
integrated with a hospital internship. It cer- 
tainly should not be attempted in a one-year 
rotating seiAuce. Possibly those who are 
taking the occasional young man into the x- 
ray department for from three to six months 
at the close of the internship have a better solu- 
tion alike for him who desires orientation from 


a general medical standpoint, for him who 
feels he must fluoroscope his patients’ chests, 
and for him wffio must do some radiolog}" in a 
small community practice. If it must be 
done during a hospital service, it w'ould seem 
to me quite undesirable to take the intern 
for an hour or two a day or to permit him to 
have responsibilities elsewhere at the same 
time that his service in the x-ray department 
is going on. If this training is to be attempted 
at all, the intern should become temporarily a 
member of the department of radiolog}" and 
should receive as broad an experience as possi- 
ble. It could not be limited to fluoroscopy 
alone, as the study of films is necessar}" to check 
upon the accuracy of screen observations. The 
effect on his future conduct will probably be 
dependent in part upon his personal character 
and intellectual honesty, and in part upon the 
skill of his radiological preceptor. The experi- 
ments along this line now being carried on in 
some institutions will be watched with interest; 
their effect upon young men should be the sub- 
ject of further study. 

In conclusion, I wish to thank the gentlemen 
who so kindly replied to my letters and to pay 
tribute to the obvious honesty and sincerity of 
their opinions. 

Ross Golden, M.D. 


ANNOUNCEMENT 

AMERICAN CONGRESS ON 
OBSTETRICS AND GYNECOLOGY 

This Congress, sponsored by the American 
Committee on Maternal Welfare, Inc., will 
meet in Cleveland, Ohio, Sept. 11-15, 1939. 
The member organizations of the American 
Committee on Maternal Welfare, Inc., are the 
following: American Association of Obstetri- 
cians, Gynecologists, and Abdominal Surgeons, 
American College of Surgeons, American 
Gynecological Society, American Hospital As- 
sociation, American Nurses Association, Ameri- 
can Protestant Hospital Association, American 
Medical Association (Section on Obstetrics and 
Gynecology), American Public Health Associa- 
tion, Catholic Hospital Association, Central 
Association of Obstetricians and Gynecologists, 
Chicago Maternity Center, League of Nursing 
Education, Maternity Center Association of 
New York, National Medical Association, 
National Organization for Public Health Nurs- 
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inj;, Xc'w Kuijlaiul (ibslftrical and (iViRvoIngi- 
ral Society, racific Ota.st Society of Ohstclrics 
ami Gym'colojjy, .Soullierii Medical Association, 
U. S, Bureau of the Census, U. S. Cliildreu’s 
Bureau, and U. S. I’ultiic I leallh Service. 

The {nirjxme of the Congress is to ju eseul a 
program of our preseut-day medical, uursiuK, 
amiliealth proirleius fntm a .scieutitie, practical, 
educational, and ecoumuic viewjvunt so far as 
they relate to human reproduclitm and ma- 
ternal and neonatal care. This is lun in any 
sense a legislative body and will take no action 
relative to maternal and infant care. Its jnir- 
pose is, as clearly stated, to be a Congrc.ss for 
tliepresenlation of scicnlific material, niosllv of 
factual type. 

Tlie five-da)' sessions are being jdaimed as 
follows: Mornings, sjn-cial prognims for each 
orpnizatiou gnuip and sub-groups; afternoons, 
joint sessions of general interest t<i all members 
attending; evenings, meetings for all members, 
'dth speakers of national prominence, 'riiere 
«ill be scientific and educaticmal, as well as 
technical and commercial exhibits. 

Fred L. Adair, M.I),, Chicago, is Gcticral 
('hatmmi; Robert I). Mussey, M.l^., Roches- 
ler, Xlinn., Virc-rltairttunt; Sara B. Place, 
Chicago, Sccrclary: Rudolirh ITolmes, 
’^’’Ciisurcr, and Frederick II. 
’alls, M.D,, Chicago, Assistaut I'rcasurcr. 

Furtlier infonnation may be obtained at the 
entral Office, fwO Rush Street. Chicago, 
fllinois. 


COMMUNICATION 

presentation of a medal to 

dr. BELOT in PARIS 

On Dec. 19, 'IS, at the Marcellin-Bcrthelot 

tenter in Paris, Dr. J. Bclot was presented with 
^ Medal by his many friends and students in 
on or of his contributions to radiology as an 
investigator and a teacher. Dr. Belot is the 
of the Department of Radiology at 
e Saint-Louis and the Villejuif Hospitals in 
i aris. Leader of the French delegation, many 
, ®*^joans had the pleasure of meeting him at 
■ International Congress of Radiology, 

. ’i^ago, in September, 1937. The presen- 
^fion took place before a large assembly which 
inclntjgjj radiologists from several foreigpi coun- 
as well as his colleagues in France, profes- 
sors of the faculty of medicine, and doctors 
’'OM the various Parisian hospitals. A num- 
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ber nf laudatory sjieeches were made, outlining 
I)r. Bclof's life and bis career as a radiologist. 

His American friends wish to add their con- 
gratulations to tliose. of Ins European colleagues 
ti])on this well deserved honor. 


IN MEMORIAM 


We have taken lian' tor the (.'.'infill pirepara- 
tion nf a biographical sketch of Dr. Childs, 
logeUier with a bibliography oi liis contribu- 
tions to medical literature, designedly. We 
seldom jiublish an obilutiry notice, believing 
such sad reminders an- best left lo the regular 
cbannels; wlien we do \ .-iry fr(.>in this rule it is 
with the purpose of letling our readers derive 
information as well as inspiration from the lives 
of their departed friends. 


SAMUEL BERESEORD CHILD.S, M.D. 

ISO 1-1 9.38 

Samuel Beresford Childs was born Nov. 5, 
l.Sfil, in East Hartford, Connecticut, the son of 
vSelh Lee and Juliet Wood Childs. The simple 
relation of tli'c chronological events and inci- 
dents of liis life is a poor substitute for having 
known the man. Those who were fortunate 
enough to have met and talked with him, how- 
ever briefly, must cherish the impression of a 
life full, rich, kindly, and valuable; one whose 
contact rvas worth having and which enriched 
the world by simply having been. 

Dr. Childs’ primary and secondary school 
education was obtained in Hartford. In 1883, 
he graduated from Yale University with the 
degree of Bachelor of Arts, and in 1887, he ob- 
tained the degree of Doctor of Medicine from 
the New York University Medical College. 
His internships were at the Out-patient Depart- 
ment of the Chambers Street Hospital, New 
York (1887), and as resident in the Hartford 
(Connecticut) Hospital (1887-1888) Doctor 
Childs practised medicine in Hartford from 
1888 to 1895, during which time he married 
Henrietta Willette, of West Hebron, New York 
(1890) In 1895, he went to Texas because of 
pulmonary tuberculosis. On Dec. 15, 1896, his 
son, John Wood Childs, was born. In 1898 
Dr.’ Childs began the practice of medicine in 
Denver, and in November, 1899, he was elected 
to membership in the Denver and Arapahoe 
Medical Society. Shortly after that he was 
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given the Chair of Anatomy at the University 
of Denver Medical College, which later became 
the Denver and Gross Medical College, which 
in turn was absorbed by the University of 
Colorado Medical School. 

In 1906, his wife died, and in 190S he married 
Anne Starling, of Henderson, Kentucky. A 
second son, Samuel Beresford Childs, Junior, 
was born Jan. 14, 1910. The second wife died 
April 12, 1935, and about eighteen months 
later Dr. Childs married Mrs. Nan Bullione 
Palmer, who, with his sons and three grand- 
children, stu-\dve him. 

About 1928, he developed high blood pres- 
sure. Although this condition responded to 
medical therapy, he had occasional disturb- 
ances which probably influenced him to retire 
from active practice in August, 1937. He died 
May 21, 1938, of bronchial pneumonia. 

Dr. Childs was one of those who became in- 
terested in the x-ray soon after it was an- 
nounced, and as early as 1900 he began employ- 
ing it in his practice. By 1902 he had obtained 
a Waite and Bartlett static machine, had studied 
skin therapy under Dr. Pusey in Chicago, and 
had spent some time with Mr. John McIntosh 
who was the demonstrator for the Waite and 
Bartlett Company. After his return from Chi- 
cago he specialized in radiology, and from that 
time on he devoted his energies to improvement 
of technic and development of skill in diagnos- 
ing and treating disease by the roentgen ray. 

His interest in radiology made him a pioneer 
in that field and prompted him to make con- 
stant contributions to medical publications. A 
partial bibliography of his work is appended. 
On Aug. 14, 1902, he had an unique experience. 
He made a roentgenogram of the right kidney 
of a patient, with an exposure of fifteen min- 
utes. When he related this incident to the 
interviewer several years ago, his face took on a 
glow of combined humor and whimsicality. 
He said, “I put the plate in the developer, and 
waited. After what I thought a reasonable 
time, I looked at it, but I could see nothing. 
So I rocked the pan, for — oh, what seemed to 
me about an hour; anyhow, until I was dis- 
gusted and put the plate in water and left the 
dark room. I ordered new developer, made it 
up, and put the plate in it. This was different; 
in about two or three minutes I began to see a 
shadow. When it was dark enough 1 finished 
the dark room manipulation. Later when I 
studied the dry plate, I saw not only the out- 
line of the kidney, as I expected, but another 
shadow which I interpreted to be a stone in the 


pelvis. I reported accordingly to the physi- 
cian, Dr. W. A. Jayne, and he confirmed the 
diagnosis at operation later.” 

Dr. Childs was an early advocate of the 
lateral as well as anteroposterior roentgeno- 
gram to determine the position of fractures. 

Dr. Robert Levy recalled an instance illus- 
trative of Dr. Childs’ ever-present willingness 
to improve his own technic as well as help 
others to do the same. In 1905, a patient was 
referred to Dr. Levy for removal of a foreign 
body from a bronchus. The roentgenogram 
revealed the object, but there was doubt as to 
the exact location and especially as to the 
particular bronchus in which it lay. To orien- 
tate himself for bronchoscopy, Dr. Levy ob- 
tained a cadaver and injected the bronchial 
tree in situ with an opaque medium. Dr. 
Childs made a roentgenogram of the injected 
cadaver thorax, which Dr. Levy studied care- 
fully, comparing it with the one of the living 
patient. The bronchoscopic removal was suc- 
cessful. 

Dr. Childs was a member of the Yale base- 
ball team while a student there, and later 
played professional baseball as a member of the 
Hartford team in the National League. He 
and Connie Mack were very close friends. In 
later years he took up golf; also, he loved to 
hunt and fish. 

Prior to his retirement from active practice 
in August, 1937, Dr. Childs had won many 
honors for his years of medical service. He 
served the Denver County Medical Society as 
treasurer for a term, as vice-president in 1916, 
as president in 1917, and as trustee from 1918 
until August, 1937. For a number of those 
years he was chairman of the board of trustees. 
He was vice-president of the Colorado- Yale 
Association in 1909, and president in 1911. He 
was president of the staff of St. Luke’s Hospital 
(Denver) 1923-1925, of the American College of 
Radiology 1925-1926, of the Colorado State 
Medical Society 1928-1929, and of the Ameri- 
can Medical Golfing Association. He was the 
first President of the Denver Radiological Club. 
At the time of his death he was a member of the 
staff of the following hospitals, all of Denver. 
St. Luke’s, St. Joseph’s, Mercy, Denver 
eral, Colorado General, and National Jewish. 
He was a member of the Denver County Medi- 
cal Society, the Colorado State Medical Society, 
the American Medical Association, the Denver 
Clinical and Pathological Society, the American 
Roentgen Ray Society, the Radiological So- 
ciety of North America, the American College 
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of Radiology, the Denver Radiological Club, 
the Colorado-Yale Association, and Professor 
emeritus of Roentgenology of the University of 
Colorado Medical School. 

John S. Bouslog, M.D. 

PARTIAL niULlOGRAPHY 

C.i<:cs Illuslrutiiif; (lie Tliem[)eiitic Uses of the Roent- 
gen Ray. Medical New.s, 82, 1-1.'), lt)03. 

— and SivW'Ai,!., Hr.NUY; The Interpretation of X- 
ray Picttircs ns an Aid to tlic Early Diagnosis of Tho- 
racic Aneurysm. Am. Jour. Med. Sci„ 134, 3(i0, 1007. 

The Importance of the Roentgen Ray in the Diag- 
nosis of Bone Disease. Mcdic.al Record, 81, 112, 1912. 

— and Sewali., Hknrv; A Comparison of Pliysical 
Signs and X-ray Pictures of the Chest in the Early 
Stages of Tvdjcrctilosis. Arch. Int. Med., 10, 45, 1912. 

■— and Si’iTZER, Wili.tam E.: Roentgenograpliic 
Study of the Norninl Kidney, its Pelvis and Ureter. 
Jour. Am. Med. Assn., <51, 925, 1913, 

A Plea for Conser%’atism in the Treatment of Closed 
Fractures from a Roentgenological Standpoint: Dem- 
onstration of End-results. Am. Jour. Roentgenol., 3, 
390, Augtist, 191C. 

Lanza, A. J., and — : Miner’s Consumption. Pub- 
lic Health Bulletin No. So, January' 1, 1917. 

Importance of Correlation by' Roentgenologist of 
Clinical and Roentgen-ray Findings in Pathological 
Conditions. Jour. Radiology, 2, 18, March, 1921. 

Neu’growths within the Chest: X-ray Diagnosis. 
Am. Jour. Roentgenol, and Rad. Thcr., 10, 175-182, 
Marcli, 1923. 

Appendicitis and Lesions Complicating its Diagnosis: 
Deductions from X-ray Examinations. Radiology, 4, 
107-110, February, 1925. 

Medicine To-day and To-morrow. Colo. Med., 25, 
316-320, October, 1928. 


BOOKS RECEIVED 

Books received are acknowledged under this 
heading, and such notice may be regarded as an 
acknowledgment of the courtesy of the sender. 
Reviews will be published in the interest of our 
readers and as space permits. 

Silicosis and Asbestosis. Edited by A. J. Lanza, 
M.D., Assistant Medical Director, Metropolitan 
Life Insurance Company; Chairman, Industrial 
Hygiene Committee of the New York Tuberculosis 
and Health Association. Contributors: R. R. 
Sayers, A.M., M.D., Senior Surgeon, U. S. Public 
Health Service; Chief, Division of Industrial Hy- 
giene, National Institute of Health, formerly Chief 
Surgeon, United States Bureau of Mines; Eugene 
P. Pendergrass, M.D., Professor of Radiology, 
Medical School, University of Pennsylvania; Pro- 
fessor of Radiology, Graduate School of Medicine, 
University of Pennsylvania; Associate Director, De- 
partment of Radiology, Hospital of the University of 
Pennsylvania; S- Roodhouse Gloyne, M.D., D.P.H., 
Pathologist, Pathological Laboratories and Research 
Institute, The London Chest Hospital; Leroy U. 
Gardner, M.D., Director, Saranac Laboratory for 


the .Study of Tuberculosis; E. L. Middleton, M.D., 
D.P.H. , H. M. Medical Inspector of Factories, Lon- 
don, England. A volume of 439 pages. Published 
by Oxford University Press, New York, 1938. Price: 
.84 .25. 

Orthopedic Appliances — The Principles and Prac- 
tice or Brace Construction for the Use op 
Orthopedic Surgeons and Brace Makers. By 
Henry H. Jordan, M.D. Foreword by E. G. 
Brackett, M.D., Editor of the Journal of Bone and 
Joint 5iirgcry. A volume of 411 pages, with 176 
illnslratious. Published by Oxford University Press, 
New York, 1938. Price: S4.00. 
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Diagnostico DOS Aneurysmas da Aorta 
Thoracica (Diagnosis of Aneurysms of the 
Thoracic Aorta). By Geraldo de Andrade, 
Physician to Pedro II Hospital, Chief of 
Clinic of the Portuguese Hospital, and 
member of the Staff of the Medical Faculty 
of Recife, and Aguinaldo Lins, Chief of the 
Radiological Service of the Faculty of Medi- 
cine of Recife. Avolume of 328 pages, with 
one plate, 40 halftones, and 52 roentgeno- 
grams. Published by Companhia Editora 
Nacional, Sao Paulo, Brazil. Price not 
stated. 

The reader is offered an orderly presentation 
of the entire subject of thoracic aneurysms, 
commencing with definitions, statistical data, 
constitutional and congenital factors, pro- 
ceeding to the physical examination in most 
minute detail, and a long analysis of the symp- 
tomatology. It seems hardly possible for the 
authors to have omitted a single one of the 
numerous signs and symptoms described any- 
where in the literature. Although only about 
twenty-five pages are devoted to the purely 
radiological aspects of the subject, the radio- 
logical findings are worked into the text in every 
appropriate place. The numerous radiographic 
illustrations add much to the value of the 
text. The authors deserve commendation for 
the thoroughness of presentation of a disease 
of which they enjoy a very rich material. 


Rontgendiagnostik der Knochen- und Ge- 
LENKKRANKHEiTEK (Roentgen Diagnosis of 
Diseases of the Bones and Joints). By 
Prof. Dr. Robert Kienbock, Vienna. Vol. 
5 (Section on Joint Diseases, pages 451- 
1049), Rheumatoid Joint Tuberculosis. With 
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610 illustrations in the text. Published by 

Urban & Schwarzenberg, Berlin, 1938. 

Price: r.m. 60. 

This volume of 598 pages is essentially an 
atlas of cases of various types of bone and joint 
lesions which are considered by the author as 
tuberculous. The first half of the volume is 
devoted to what he calls “Rheumatoide Gelenk- 
stuberkulose.” This is the condition long 
known in this country as Poncet’s rhetmatisme 
Tuber ctilouse. Many of us have not been will- 
ing to recognize this condition as an entity; 
however, for those looking for support for this 
thesis this work should be a great help. 

The second half of the volume is devoted to 
Destructive Joint Tuberculosis. Again nu- 
merous case reports are given, in more or less 
detail, together with their roentgenograms, and 
much material is thereby presented. 

The volume is another of those contribu- 
tions by the same author presenting essen- 
tially a series of atlases of diseases of the bones 
and joints and as such is an important addition 
to the series. It covers this subject with a 
wide variety of case reports and furnishes 
material for an extensive study of this con- 
dition. This section completes the volumes 
on joint conditions. 


Primary Carcinoma of the Lung. By 
Edwin J. Simons, M.D., Member of the 
Staff of St. Gabriel’s Hospital, Little Falls, 
Minn., and Lymanhurst Health Center, 
Minneapolis, and Visiting Consultant in 
Medicine, Minnesota State Sanatorium, Ah- 
Gwah-Ching, Minn. Foreword by J. Arthur 
Myers, M.D., Professor of Medicine and 
Preventive Medicine and Public Health, 
University of Minnesota. A volume of 263 
pages, 30 illustrations, numerous tables, and 
two color plates. Published by the Year 
Book Publishers, Chicago, 111., 1937. Price: 
S5.00. 

This is the most comprehensive review of 
the literature concerning primary carcinoma of 
the lung that has appeared since Adler’s work 
in 1912. It is remarkable in that it has been 
written, and very ably so, by a rural practi- 
tioner whose interest in the subject was aroused 
by the occurrence in his practice of two cases 
within two years. 

Facts and figures have been presented which 
prove definitely a real and not merely an ap- 
parent increase of pulmonary carcinoma . 
Concerning etiology, it has been found that 


various ones or combinations of the fourteen 
etiologic agents most frequently referred to in 
the literature may be the cause of isolated 
cases, or may have been to some extent re- 
sponsible for its general increased frequency. 
Histologically the cases may be composed of 
any of the following three fundamental types 
of cells and all cases may be grouped under one 
or another of three headings: (1) squamous 
cells, (2) adenocarcinomas, and (3) undiffer- 
entiated round- or spindle-cell growths. It is 
now generally conceded that all bronchiogenic 
or pulmonary carcinomas originate from one 
parent cell— the undifferentiated basal cell of 
the bronchial epithelium. The discussion of 
the clinical features begins with an analysis of 
5,921 cases as to sex incidence. The analysis 
of the various symptoms is based on 1,456 cases. 

The various physical signs are classified and 
discussed with a view to emphasizing their im- 
portance. Different classifications of the x-ray 
features of the disease are considered and the 
grouping of the tumors roentgenologically as 
either hilar or peripheral is advocated. Under 
diagnosis are recapitulated all the symptoms, 
physical findings, and results of special pro- 
cedures considered most indicative of pul- 
monary cancers. A dissertation of the treat- 
ment considering symptomatic measures, ir- 
radiation, and surgery concludes the study. 

While this has been said to be a book by a 
general practitioner for general practitioners, 
it is decidedly more than that and many in the 
specialist class should be grateful for this 
volume. 


A Handbook of Roentgen and Radium 
Therapy. By A. J. Delario, B.A., M.D., 
Radiologist, St. Joseph’s Hospital, Paterson, 
N. J., and Community Hospital, Montclair, 
N. J. A volume of 362 pages, illustrated with 
numerous engravings, graphs and tables, and 
one colored plate. Published by F. A. Davis 
Company, Philadelphia, 1938. Price; S8.00. 

The author has assembled in book form in- 
formation which has proved valuable to him 
and has added charts, graphs, and tables of his 
own. The absorption of roentgen rays is dis- 
cussed in five and a half pages, the physical and 
chemical changes produced in tissues by roent- 
gen rays in one and a half pages, the recovery 
of tissues in seven pages, radium therapy iu 
twenty-one pages, the bibliography in fifteen 
pages. The figures and charts arranged to ex- 
plain the physics of roentgen and radium waves 
and their practical applications occupies ninety- 
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five pages. Tlic third ])art, on end-results, 
takes 1.3S pages. 

This notebook contains many facts. Its con- 
tents, however, seem to be sketchy, superficial, 
incomplete, and largely non-critical. The 
material presented is easily available to the 
radiologist or student of radiology in better 
and more comprehensive texts. 


Short Wavk Thrrapv. Second English Edi- 
tion. By. E. ScHLiEPHAKR, Dozent of the 
University of Giessen. Authorized English 
translation by R. King Brown, B.A., M.D., 
D.P.H. A volume of 290 pages, with 14S 
illustrations. Published by The Actinic 
Press, Ltd., London, 1938. Price: 21/- net. 

The second edition of this work is divided 
into eight sections, as follows: nature and de- 
velopment, medical uses, the short wave 
method, experimental section, pathologic proc- 
esses, treatment of human diseases, general 
conclusions, and appendix. The text perpetu- 
ates many of the erroneous conclusions found 
in the first edition. The author still believes 
in selective heating effects and in specific bio- 
logic and bactericidal effects of short radio 
waves. This is contrary to the generally ac- 
cepted views in this countiy and is not in agree- 
ment with the conclusions of the Council on 
Ph}^sical Therapy of the American Medical 
Association. In the clinical section are many 
enthusiastic claims concerning the value of 
short wave diathermy. Schliephake’s book is 
recommended only to those enthusiasts who 
desire a complete set of books on the subject 
of short wave diathermy. To such readers it 
is suggested that Schliephake’s conclusions be 
taken with a grain of salt. 


Pyr^totherapie (Fever Therapy). By 
Charles Richet, Jean Surmont, and 
Pierre Le Go. A volume of 195 pages, with 
illustrations. Published by Masson et Cie, 
Paris, 1938. Price: 50 francs. 

The senior author (Richet) of this new and 
interesting French text on fever therapy created 
a very favorable impression upon his American 
listeners when he spoke at the International 
Congress on Fever Therapy held in New York 
in 1937. As was to be expected, therefore, the 
text-book is an excellent exposition of the sub- 
ject. As seems often to be the case with French 
publications, the authors are long on theory 


and a little short on certain facts. There is 
not enough presentation of controlled clinical 
studios on the clinical action of fever therapy. 

The text is divided into three sections, the 
first dealing with biologic data, the second with 
technic, and the third with clinical results. In 
their conclusions the authors state that they 
have attempted to combine the facts and 
theories presented in a number of congresses, 
articles, and communications concerning fever 
therapy. In this attempt they have succeeded. 
The presentation is a complete and logical sum- 
mary of the subject of fever therapy and is to 
be recommended to all physicians who are in- 
terested in this subject. 


The Medical Application of Short Wave 
Current. By William Bierman. Includ- 
ing a discussion of its physical and technical 
aspects by Myron M. Schwarzschild. A 
volume of 379 pages, with 85 illustrations. 
Pubhshed by William Wood and Company, 
Baltimore, 1938. Price: $5.00. 

This new text-book on short wave diathermy 
is undoubtedly the best book on this subject 
in English. Like a number of other books in 
this field, an extremely large portion of the 
text is devoted to rather complicated physical 
aspects of the problem. Although it is true 
that the physical fundamentals of the subject 
are highly important, and although it is true 
that the physical aspects of short wave dia- 
thermy are more simply and lucidly presented 
in this text than in any previous text on the 
subject, the average practitioner of medicine 
will not care to make the effort to comprehend 
equations like the following, which appear in 
Table V: 


R. = 


K 

P 


2 2 
Kp + Sp 


Q. 


K 

P 


2 2 
Kp + Kp 


Such equations leave the reviewer gasping 
and bewildered, and he is inclined to believe 
that there are other physicians like him. 
Nevertheless, Schwarzschild has unquestion- 
ably done an excellent job in presenting a 
d fficult subject in a highly scientific manner. 

The other two-thirds of the book are con- 
cerned with history, temperature determina- 
tions, physical responses, specificity, technic, 
introduction to clinical applications, and clini- 
cal applications. The book is well illustrated. 
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the context is presented in very readable style, 
and in a highly authoritative manner. There 
is an extensive bibliography appended. The 
volume can be recommended most highly and 
should be in the hands of every physician who 
is interested in the subject of short wave dia- 
thermy. 


Traite d’Electroradiothbrapie (Treatise 
on Electroradiography). By L. Delherm 
and A. La Querriere, with SS collaborators. 
Two volumes which contain 2018 pages, 
with 450 figures. Published by Masson et 
Cie, Paris, 1938. Price: 4S0 francs. 

This voluminous French work, edited b}"^ 
Delherm and La Querriere with eighty-eight 
collaborators, is a most interesting presenta- 
tion. Following the preface by Prof. d’Ar- 
sonval, appears an historical sketch by La 
Querriere, Delherm, and Stronzer. The text 
is so extensive that a mere recitation of the 
headings of the chapters which appear in its 
two large volumes would consume more space 
than is used in the average review. Suffice it 
to say that the first volume deals with funda- 
mentals, action of electric currents and radi- 
ations, electric accidents and dangers, and the 
fundamentals of the biologic action of roentgen 
rays and radio-active bodies. A second portion 
of the first volume is devoted to the clinical 
aspects of the subject, discussing diseases of 
the nervous system, electro-diagnosis, chro- 
naxy, electroradiotherapy in various diseases 
with special reference to the nervous system, 
muscular diseases, atrophic disorders, en- 
docrine glands, and diseases of nutrition. The 
second volume is divided into seventeen addi- 
tional sections, starting with a section on 
diseases of infancy in which rickets, spasmo- 
philia, tetany, acrodynia, spasmo-paralytic 
affections, and infantile myotonias and hyper- 
tonias are discussed. Following this are sec- 


tions on diseases of the skin, respiratory tract, 
cardiovascular apparatus, blood, lymphatics, 
digestive tract, genito-urinary tract (male and 
female), tropical diseases, foreign bodies, sur- 
gical lesions, diseases of the ear, nose and 
throat, ocular diseases, and diseases of the 
mouth. The final section deals with legisla- 
tion and medical jurisprudence in relation to 
electroradiotherap 5 ^ This authoritative and 
extensive work can be recommended to any- 
one interested in this particular field of medi- 
cine. 


Praxis und Ergebnisse des Kurzwellen- 
heilverfahrens bei allgemeinthbrapeu- 

TISCH RESISTENTEN ErKRANKUNGSFORMEN 

(Practice and Results with Short Wave 
Treatment Methods in Diseases Resistant to 
General Therapeutic Methods). By. L. H. 
Stiebock. a monograph containing 67 
pages, with illustrations. Published by Ur- 
ban & Schwarzenberg, Berlin, 1937. Price 
not stated. 

(Note; This small monograph, taken from 
Ergebnisse der gesamten Medizin, by Prof. 
Dr. Th. Brugsch.) 

This short monograph presents rather en- 
thusiastically the author’s personal views con- 
cerning the value of short wave therapy 
(usually spoken of in this countiy as “short 
wave diathermy”) in the treatment of numer- 
ous diseases. The very extensive list of diseases 
alone leads one to be somewhat dubious con- 
cerning the results mentioned. For example, 
one might question the author's claim that in 
44 cases of otosclerosis, 25 of the patients were 
improved, and that in 43 cases grouped together 
under the heading “myositis ossificans non- 
progressive, myalgia and lumbago,” 39 of the 
patients were cured, four were improved. To 
those who are interested in short wave dia- 
thermy, this monograph may be of interest; 
however, the reviewer is somewhat skeptical 
concerning the statistical data presented. 
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APPARATUS 

The Hepeiulence of (lie loniv.adon Cuneiil on V'olniiie 
of Small lonizaiioii Cliainhers. U. Ilensclike. Siralilen- 
(Iierai)ie, 62, OJ-I. J'.m. 

The author iiivestiKatcd the relation between volnnie 
of a small ionization chamber anti the ionization ctir- 
rcnt. lie tlescribes his cNperimenlal setup and discusses 
the possible sources of error. lie then relates the 
incasnreinents taken with a sphere chamber, with the 
pressure within the chamber varyinK from .‘I to 750 mm. 
11., with a cylindric chamber, and with plate con- 
densers. The potential range was from -lO to 170 kv. 
beginning with no filler np to 1 imn. Cn. He fottiid 
that there was very little deviation from the propor- 
tionality between vohnne and ionization current for the 
chambers used. He feels that except for the experi- 
ment with varying pressure this was sorely within 
the limit of error. The innucncc of the wave length 
detected in his rnensnrcnients is c.xplaincd by the fact 
that the chamber material used had a slightly larger 
electron emission than air. 

Ernst A. Poiii.e, M.D., Ph.D. 


Five Years’ Experience of Modern Shock-proof and 
Ray-proof Containers for Roentgen Therapy Tubes. 
R. Thoraeus. Acta Radiol., 19, 174-184, May, 1938, 

The uniformity of operating conditions and of equip- 
ment prevailing in Sweden, combined with regular semi- 
annual check-ups of the physical and technical factors 
by direct measurements, allows more definite conclu- 
sions than arc possible in other countries. Special 
attention is devoted to the economic factors, and a 
formula has been developed to express the cost of 
modem shock- and ray-proof container equipment dis- 
tributed over a number of years. 

The formula is A = N(C — P) in which A signifies 

¥ 

the cost amortization; P, price of the tube; T, tube life 
in hours; N, hours of operation per year, and C, tube cost 
per hour of operation. 

The author takes into consideration that, for prac- 
tical reasons, any x-ray therapy unit will be more or 
less obsolete after from 12 to 15 years. 

Ernst A. Schmidt, M.D. 


Experiments with a Condenser Discharge X-ray 
Tube. K. H. Kingdon and H. E. Tanis, Jr. Physical 
Rev., S3, 128-134, Jan. 15, 1938. 

A tube with a 4.5 cm. tungsten disk anode and a 
pool of mercury for cathode permitted condenser dis- 
charges of several hundred amperes at 105 kv., lasting 
about four microseconds. Each shot yielded about 3.6 
r at 11.5 cm. distance. 

At this rate, about 40,000,000 r per min., they found 
Victoreen r meter readings incorrect because of recom- 
bination of ions. They found a photographic film 
about equally blackened by 0.3 r whether delivered in 
five microseconds or by discharge of the same condenser 


through a Coolidge lube at one ma. current. A difference 
in biologic elTccl (wheal .seeds, Drosophila eggs, Asper- 
Hilliis spores) could not be demonstrated. Some argu- 
ments in regard to columnar and volume density of ions 
in relation to biologic effect are presented. 

R. R. Newell, M.D. 


Pre.senlation of Several Pulmonary “Biotomes” 
Taken with the Apparatus of Bocage. Leon-Kindberg 
and L. Gerard. Bull, ct mem. Soc. de Radiol, med. de 
1-rancc, 26, 217-221, April, 1938. 

Several cases are presented illustrating the value of 
radiographs of single planes of the thorax. The 
authors have had e.xcellcnt results with the apparatus of 
Bocage, having taken over 900 films with uniformly suc- 
cessful results. 

S. R. Beattv, M.D. 


The New Siemens Body Cavity X-ray Tube with 
Pointed Anode. Zimmer. Strahlenthcrapie, 62, 731, 
1938. 

The author describes a new x-ray tube with a pointed 
anode suitable for insertion into body cavities. This 
construction permits contact irradiation. Two illustra- 
tions of the new tube are shown as well as two isodose 
curves. Since the dosage measurements for this type of 
tube arc somewhat difficult, calibration curves are fur- 
nished by the manufacturer. At a distance of 2 cm. 
the output is approximately 70 r/min. 

Ernst A. Pohle, M.D., Ph.D. 


The Biotome: Presentation of the Apparatus. 
M. A. Bocage. Bull, et mem. Soc. de Radiol, mdd. de 
France, 26, 210-216, April, 1938. 

The biotome is an apparatus designed to secure 
radiographically views of a single anatomic plane of a 
subject, the plane being parallel to the film, by means of 
a simultaneous circular motion of the tube and film in 
opposite directions during the exposure. 

At about the height of the eye the tube is fixed to a 
connecting rod joining the rims of two identical verti- 
cally mounted wheels. The wheels are also connected 
by a belt which is in turn connected to an electric motor. 
The axis of one wheel is prolonged as a shaft which 
transmits, by means of a crank at its end, a rotary 
motion to a frame holding a cassette at the other end of 
the apparatus. 

The cranks moving the tube and cassette are at an 
angle of 180 degrees to each other. The tube moves in 
a circle of 40 cm., the cassette describes a circle varying 
from 4 to 8 cm. The focal film distance is 140 cm. 

The plane of the cassette is maintained parallel to 
the plane of rotation of the tube. 

The distance from the plane of the subject to the film 
varies from 12.7 cm. to 23.3 cm. This distance is main- 
tained by a perpendicular radiolucent support against 
which the subject, seated between the tube and film, is 
placed. This support and the seat can be moved up 
and down, and also toward or away from the film, a 
graduated scale determining the proper distance so 
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that the desired plane of the body is at the required dis- 
tance from the film. 

The exposure is made while the tube and cassette are 
rotating at the rate of about two turns per second. 
The exposure time varies from one-half to several sec- 
onds and should correspond to an even number of turns 
of the moving system. 

The thickness of the stratum which is not blurred 
out and is, therefore, seen clearly is about 2 mm. 

The circular motion has distinct advantages over a 
rectilinear motion and is much easier to accomplish 
than the theoretically superior spiral motion. The 
circular shadow produced in the center of the film can- 
not be confused with the shadow of any organic struc- 
ture and is usually not noticeable. 

S. R. Beatty, M.D. 


The Problem of "High Current” X-ray Apparatus. 
C. H. Esser and P. Ott. Strahlentherapie, 1938, 62, 
380. 

Under high current x-ray apparatus the author under- 
stands a machine operated at 200 kv. and 15-30 ma. 
tube current. He describes his measurements of the 
quality, output, and depth doses carried out on an ap- 
paratus of this type. It is concluded that the main 
advantage of this type of x-ray apparatus lies in the 
fact that a high output is available, permitting treat- 
ments at long focal skin distances with a higher depth 
dose in a time short enough to avoid discomfort to the 
patient. 

Ernst A. Pohle, M.D., Ph.D, 


Electrostatic Generator Operating under High Air 
Pressure — Operational Experience and Accessory Ap- 
paratus. D. B. Parkinson, R. G. Herb, E. J. Bemet, 
and J. L. McKibben. Physical Rev., S3, 642-650, 
April 15, 1938. 

Improvements and experience with the Wisconsin 
electrostatic generator (van de Graaf type) and multi- 
section tube are described {Physical Rev., 51, 75, 1937). 
Operating under eight atmospheres air pressure with 
C Cb or C CbFj vapor, they reach about 2.5 million 
volts. They are being used for acceleration of positive 
ions, not for x-ray. 

R. R. Newell, M.D. 

A Simple Procedure for Radiography of the Optic 
Canal. A. Bardy. Bull, et mem. Soc. de Radiol. 
Med. de France, 8, 107, 108, February, 1938. 

The author secures radiographs of the optic canal 
simply, by so positioning the patient radioscopically 
that the shadow of the tip of the nasal bones lies in the 
center of the opposite orbit. 

S. R. Beatty, M.D. 


The Greinacher "Spark” Counter for the Measure- 
ment of Very Small Quantities of Roentgen and Radium 
Rays. A. Leichti. Strahlentherapie, 1938, 62, 343. 

The author describes the Greinacher "spark” counter 
and its adaptation to the measurement of very small 


quantities of roentgen rays and radium. The dif- 
ferences in construction between this counter and the 
well-known Geiger counter are mentioned. The sen- 
sitivity of the apparatus is so high that 10 r/second 
corresponds to approximately ISO quanta/minute. 

Ernst A. Pohle, M.D., Ph.D. 

ARTHRITIS 

Chronic Arthritis of the Shoulder. John G. Kuhns. 
New England Jour. Med., 219, 516-520, Oct. 6, 1938. 

In a review of 1,765 cases of atrophic arthritis the 
author found 165 with shoulder involvement, and in 
641 cases of the hypertrophic form, the shoulder was 
involved in 42 cases. Symptoms and clinical findings 
are discussed. 

Roentgenographic findings are late. In the atrophic 
form there is atrophy of the bone together with disap- 
pearance of the articular cartilage. Calcification may 
appear in the articular cartilage. The hypertrophic 
form is characterized by osseous proliferation. Areas 
of absorption resembling cysts are sometimes seen in 
the head of the humerus. Often the most extensive 
changes are seen in the acromioclavicular joint. 

John B. McAneny, M.D. 


A New Surgical Procedure in Acute Infectious 
Arthritis. Herbert E. Hipps. Texas St. Jour. Med., 
34, 276-284, August, 1938. 

Acute infectious arthritis, the author believes, is a 
primary hematogenous osteitis of the epiphyseal end of 
a bone, generally streptococcic, which spreads to the 
hyaline cartilage lining the end of the bone and then 
into the joint cavity. Clinical, laboratory, pathologic, 
and roentgenographic evidence is given to support this 
contention. 

The treatment advocated, in early cases, consists of 
draining the bone near the acute arthritic joint by 
means of drill holes into the bone, using a drill of from 
'A to 5/s in. in diameter. No drains are used and a 
plaster cast is applied immediately for immobilization. 
Care is taken to avoid entering the joint, and, in chil- 
dren, penetration of the epiphyseal line is also avoided 
since it results in shortening of the limb. 

Sixteen cases of acute non-articular inflammation 
are reported in which this operation was done. Sero- 
sanguineous fluid under pressure was obtained in early 
cases. Cases gave excellent results as early as from 
three to twelve days and positive cultures. The 
temperature dropped rapidly, pain left within one 
week, and the joint was practically well without pain 
or stiffness in from three to four weeks. Results in 
cases of longer standing were less satisfactory. 

Included also are 12 cases of osteoperiosteitis of the 
os calcis similarly treated in order to hasten recovery. 
The observation, by the author, that a large number of 
cases of arthritis gave a history of painful heel (88 out 
of 137) suggested to him that the condition was pri- 
marily an osteitis, and led to the development of this 
operation. 


John M. Miles, M.D. 
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BACKAClllv 

OrthoiU'tlk Aspwls <if I’aiii in the Rower Hack. 
I.ouis \V. Hreck. Sonihwc'stern Med., 22, l-'l, Jaiui- 
nry. ni.'i.S. 

Of afl types of low back pain, affections of the lumho- 
tstcral and sacro-iliae areas are the most iinporlanl le- 
sions, largely because they are the most common. 
Tlio causes tnay be either strain or infection. Pain 
in the tnornitiK and with clianKc of weather is due, 
usually, to an arthritis. Pain at the end of the day is 
due to a chronic strain. 

In himbosacral le,sions flexion of the lumbar spine is 
limited in all directions. Siiasm of the muscles may 
cause a twist of the .spine, and there is tenderness in the 
lumbosacral region. X-rays may be negative or may 
show facet changes, bridging of the ligaments, ostco- 
phyte.s, or narrowing of the lumbosacral intervertebral 
space. 

Sacro-iliac jiathology reveals tenderness over the 
affected joint, limitation of straight leg-raising, and 
muscle .spasm which may amount to a sciatic scoliosis. 
The x-ray may show marginal sclerosis, true hyper- 
trophic arthritis, or bridging of the ligaments. It is 
possible to have involvement of both these areas, es- 
pecially with arthritis. 

Other causes of backache include postural conditions, 
fracture, posterior protrusion of the intervertebral 
disk, tuberculosis, typhoid spine, osteomyelitis, senile 
osteoporosis, spondylolisthesis, hemangioma, giant- 
cell tumor, osteogenic sarcoma, myeloma, metastatic 
carcinoma, intraspinal tumors, and gynecologic pa- 
thology. 

The treatment of lumbosacral and sacro-iliac lesions 
in the acute stage consists of complete bed rest on a hard 
jed, heat, strapping, and traction to both legs. In 
chronic cases limitation of activity, heat, and a belt are 
advised. Foci of infection should be eliminated. X- 
ray therapy to the affected joint is often useful. If 
conservative treatment fails operative fusion of the af- 
fected joint may be indicated, 

M. John Miles, M.D. 


BIOLOGIC EFFECTS OF RADIATION 

Radiosensitivity and Cell Division. W. Luther. 
Strahlentherapie, G2, 430, 1938. 

The author exposed frog eggs immediately after 
fertilization at intervals of 6, 10, and 15 minutes for five 
or six minutes to radium rays at the rate of 20 r/min. 
By plotting a death curve for all eggs injured before the 
gastrula stage, it appeared that with exposures at inter- 
vals of 15 minutes at 20° C, the death curve is very 
similar to that obtained for roentgen rays at 11° C. 
The sensitivity of the irradiated eggs is apparently de- 
pendent only on the stage of mitosis. The absolute 
age of the germ during the first four or five divisions has 
no influence on the reaction to irradiation. Immedi- 
ately after the first division the susceptibility of the 
eggs is very low. In the prophase of the next division 
it increases, drops again during or shortly after the meta- 


phase (o a second minimum. This .same phenomenon 
was also seen in irradiated eggs of tlie .sea iircliin. Dur- 
ing the lelo]jhasc the .susceptibility reaches its peak but 
drop.s immediately after. Eggs which survive the gas- 
trula stage show disturbaitccs iit growth and necrosis. 
There is considerable individual variation in this reac- 
tion bccau.se .some eggs show no change at that stage, 
while others arc severely injured. 

Ernst A. Pohle, M.D., Ph.D. 


The Biologic Effect of Roentgen Rays. J. A. Crow- 
Iher. Strahlentherapie, 62, 569, 1938. 

This is the text of the twentieth Silvanus Thompson 
memorial lecture presented before the annual meeting 
of the RrilLsh Radiological Society on Dec. 10, 1937. 
It is reprinted in English in the British Journal oj 
Radiology, 11, 123, 1938. 

Ernst A. Poiile, M.D., Ph.D. 

BONE DISEASES (DIAGNOSIS) 

Puffy and Cystic Appearance of the Lower Jaw of a 
Scngalese. Castay. Bull, et mem. Soc. de Radiol, 
tiled, dc France, 26, 280-282, April, 1938. 

The jaw of a Scngalese soldier, which had been in- 
creasing in size for two years, was shown roentgeno- 
graphically to have a soap-bubble, cystic appearance 
without periosteal rupture or proliferation. The other 
bones of the skeleton were not involved. The author 
believes the condition to be a localized osteitis fibrosa 
cystica. 

S. R. Beatty, M.D. 


Osteoporosis in Hyperthyroidism. Elmer C. Bartels 
and Gilbert E. Haggart. New England Med. Jour., 
219, 373-378, Sept. 15, 1938, 

The authors bring to notice once more the osteoporo- 
sis occurring in hyperthyroidism. The condition usu- 
ally manifests itself only after the hyperthyroid state 
has existed for some time. Necropsy shows gross osteo- 
porosis and microscopically there is extensive osteo- 
clastic resorption. Roentgenographically the changes 
are easily seen. Two cases of fracture occurring in 
elderly patients are presented. The degree and rate of 
decalcification depends on the duration of the disease, 
the rate of calcium loss, and calcium intake. 

John McAneny, M.D. 


Brodie’s Abscess and its Differential Diagnosis. 
James F. Brailsford. British Med. Jour., 119-123, 
July 16, 1938. 

The author gives an account of Brodie’s first descrip- 
tion of chronic abscesses in the tibia, in eight patients, 
one of whom had an amputation after 12 years of suffer- 
ing. The specimen showing a typical cavity about the 
size of a walnut. 

In analyzing his own series of 42 cases he makes the 
following conclusions; incidence, male to female — 
2:1; age period, 11 to 30 years, and symptoms are 
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intermittent with long remissions. One-third of the 
lesions were in the lower end of the tibia, the epiphysis 
being perforated only rarely; eight cases had a history 
of bone injury preceding symptoms. Symptoms are 
insidious as compared with those of acute osteomyelitis. 

Roentgenographic signs vary with the duration and 
intensity of the lesion. The more indolent the course, 
the more typically cystic is the cavity. The more 
acute the course, the less well defined and the larger is 
the cavity. Roentgenographic localization is essential 
before surgery. The cavity will persist two or three 
years after evacuation. Differential diagnosis must 
be made with consideration of tuberculous abscess, 
gumma, simple bone cysts, osteoclastoma, sarcoma, and 
endothelial myeloma. 

Q. B. Coray, M.D. 


Primary Hemangioma Involving Bones of the Ex- 
tremities. Charles F. Geschickter and I. H. Maseritz. 
Jour. Bone and Joint Surg., 20, 888-900, October, 
1938. 

Uncommon as this condition is, the number of re- 
ported cases is rapidly mounting, and to that number 
four cases are here added. The similarity between 
giant-cell tumor and hemangioma of bone is noted and 
the differential features are stressed. Both conditions 
show trabeculations but those of the hemangioma are 
coarser. The hemangioma often shows a punched- 
out area in the bone beyond the main defect. Biopsy 
is imperative because of the malignant nature of some 
of these growths. 

John B. McAnenv, M.D. 


Generalized Form of Paget's Disease with Diffuse In- 
volvement of the Small Bones of the Extremities. P. 
Harvier, J. Mallarme, and Guy Ledoux-Lebard. Jour, 
de radiol. et d’Hectrol., 22, 60-65, February, 1938. 

The authors report a case of Paget’s disease with 
generalized involvement, including many of the small 
bones of the foot and hand. The lesions of the skeleton 
are described in detail. The lesions of the phalanges 
seemed to involve chiefly the epiphyseal portions where 
they produced the appearance of parallel lines, as of a 
grill. 

S. R. Beatty, M.D. 

BREAST CANCER 

Chronic Mastitis and Breast Cancer: A Family 
History of Five Sisters. W. Sampson Hadley. British 
Med. Jour., U:3-U0, July 16, 1938. 

The author gives the history of five sisters, descend- 
ants of a cancerous mother and grandmother, who 
have been under his care for 19 years. All sisters had 
radical breast amputations. Two had simple mastec- 
tomies. Two of the sisters have died of breast cancer: 
the other three are now well. In advising the family 
he was guided by the following conditions: ( 1) chronic 
mastili-s is a precancerous condition; (2) chronic mas- 
titis is often amenable to x-ray treatment without oper- 


ation and consequently deep x-ray treatment may be an 
effective prophylactic against cancer; (3) protection 
by x-ray is neither absolute nor permanent and cases 
so treated should be re-examined every three to six 
months; (4) cases of chronic mastitis in immediate 
danger of cancer present recognizable peculiarities, and 
(5) breast cancer should be treated by radical oper- 
ation, with radium to the internal mammary glands and 
subsequent moderate prophylactic x-ray treatment. 

The author states that the results of this experience 
offers encouragement to his belief that routine mastec- 
tomy for chronic mastitis can be safely rejected in favor 
of x-ray treatment with periodic examinations. It is 
apparent in the case histories that the sisters who 
received x-ray therapy systematically for mastitis did 
not require operation until a number of years had 
elapsed. Each of these cases of breast cancer was 
preceded for a long time by simple mastitis. This 
condition was kept in control in one case for 14 years 
before danger signals indicated surgery. 

Q. B. Coray, M.D. 


Vertebral Metastasis from Carcinoma of the Breast 
Treated by Teleroentgentherapy. Andre Poulain. 
Bull, et mem. Soc. de Radiol. Med. de France, 8, 100, 
101, February, 1938. 

Twenty-three years after radical resection of the 
breast metastasis appeared in the vertebra and pleura. 
Teleroentgentherapy, following the failure of local 
roentgen therapy, caused regression of the pleural thick- 
ening and exudate and some recalcification of the bone 
lesions with loss of pain and general improvement main- 
tained (skin) for over a year. The patient was given 650 r 
in 26 treatments over a period of six weeks followed after 
two and four months by series totaling 300 r. Technic: 
180 kv.p., 4 ma., 0.5 mm. Cu 2 mm. Al, 150 cm. F.S. 
D., fields 40 X 40 cm. two anterior and two posterior. 

S. R. Beatty, M.D. 

BRONCHOSCOPY 

Phases of Bronchoscopy and Esophagoscopy of Im- 
portance in General Practice. Virgil J. Schwartz. 
Minnesota Med., 21, 601-607, September, 1938. 

Schwartz points out that whereas bronchoscopy and 
esophagoscopy once had for their principal utility the 
removal of foreign bodies, they now play important 
roles in the diagnosis and treatment of primary carci- 
noma of the bronchi, malignancy of the esophagus, 
lung abscess, tuberculosis, diphtheria, bronchiectasis, 
and tracheal stenosis or displacement due to thyroid 
enlargement, mediastinal gland involvement, or aortic 
aneurysm. Also to be considered are cicatricial stenosis, 
scleroma, asthma, unexplained vomiting of blood or 
regurgitation of food, and atelectasis due to thick lung 
secretions. 

Any unexplained interference with the function of 
swallowing, or of the stomach, an unexplained cough, 
dyspnea, hemoptysis, and expectoration calf for ap- 
propriate investigation. 
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One patient witii ItinR ninliRnnncy who had com- 
plained of symploins for one year showed nothing hut 
fluid in the base on roentgenogrnphic slndy, and flic 
diagnosis was made by bronchoscoiiy. 

Cancer of the esopliagns occurs in male patients most 
frctinently in the middle third, next in the lower third, 
and least often in the upper third. In female patients, 
it is most frequent in the upper end. 

Unexplained vomiting of blood may be due to an 
idcer of the esophagus, which will often elude all forms 
of investigation but esophagoscopj*. 

Grasping a child by the feel and holding him tqisidc 
down while trying to have him cough out a foreign 
body may have fatal results. In one of the author’s 
eases in which this had been done, an aconi was found 
firmly wedged in the subglottic space and between the 
vocal cords. This acorn, previous to the manipulation 
employed by the child’s parents, had been lodged ap- 
parently in one of tlic main bronchi. 

In cases of diphtheria which appear terminal through 
obstruction to breathing, removal of the obstructing 
membrane by^ forceps or suction may result in recovery. 

Bronchiectasis may frequently be prevented by re- 
peated aspiration of residual pus in the lungs or bron- 
chial tree — the result of an acute suppurative inflamma- 
tion in this area. 

An x-ray examination is advised in all foreign body 
eases, since there may be more than one foreign body. 
In closing, the author gives several cautions, among 
which are the following: never allow the age of the 
patient to influence diagnosis unduly; never leave 
thermometers in the mouths of unattended children; 
never practise "blind bouginage"; never diagnose 
"nervous” conditions in the esophagus without en- 
doscopic examination; always repeat x-ray examina- 
tion if a known foreign body cannot be found ; always 
be prepared for tracheotomy; always be on guard for 
non-opaque foreign bodies in the chest. 

Percy J. Delano, M.D. 

CALCULI 

Non-operative Management of Remaining Common 
Duct Stones. R. Russell Best and N. Frederick Hicken. 
Jour. Am. Med. Assn., 110, 1257-1261, April 16, 1938. 

The making of immediate cholangiograms at the 
operating table and delayed studies in all cases of com- 
mon duct drainage or biliary fistula has added inestim- 
ably to the knowledge of the pathologic physiology 
of the extrahepatic biliary tract. The authors have 
used a 48 per cent solution of hippuran as a matter of 
routine with gratifying results. They found that de- 
layed cholangiograms frequently revealed stones or 
foreign bodies such as blood clots, organized ddbris, or 
inspissated bile in common ducts, which were thor- 
oughly explored by palpation, probing, scooping, ir- 
rigation, and suction at the time of operation. 

The first problem is to provide a free exit at the lower 
end of the common duct through which the foreign 
elements may pass into the duodenum. The authors 
have observed, with the aid of cholangiograms, that 


magnesium sulfate oit the duodenal side of the chole- 
dochal .sphincter assists the contents of the common 
duct to pa.ss more freely into the duodenum. They 
Inivc also reported on the apparent .soothing or relaxing 
cflect of warm olive oil or iodized oil when applied to 
the choledochal side of the sphincter of Oddi through a 
T-lid)e or fistula. The second step in dislodging the 
foreign body is increasing the pressure behind it. This 
is easily accomplished by injecting saline solution, olive 
oil, or iodized oil through the drainage tube or fistula 
if the foreign body is below their level. If these smaller 
particles arc lodged above the opening of the tube or 
fistula, they may be forced higher into the hepatic duct 
or into the larger biliary radicles within the liver. Again, 
after these higher stones are once dislodged, they may 
find their way down to the lower end of the common 
duct. It is also conceivable that increasing the flow of 
bile by stimulating its formation will augment the in- 
traductal pressure. The flow of bile and the intraductal 
pressure arc heightened after administration of either 
decholin or procholon, the commercial products of 
dchydrocholic acid. This added pressure is of greatest 
value when the foreign body is below the inlet of the 
T-tube, catheter, or fistula in the common duet, as it 
tends to force the impediment through the sphincter 
during some momentary period of relaxation. 

The dchydrocholic acid products should be cau- 
tiously prescribed when there is any degree of jaundice 
with supposition of stone in the common duct. If the 
jaundice is marked, with acholic stools, great damage 
might be done to the liver, and dchydrocholic acid 
should definitely not be prescribed. 

Charles G. Sutherland, M.D. 


A Large Calculus of the Gall Bladder with Suppura- 
tion. E. Binet and Dillenseger. Jour, de radiol. et 
d’electrol., 22, 66, February, 1938. 

The authors present the radiograph of an enormous 
gallstone (5X4 cm.). At operation, the gall bladder 
was found to be covered by adherent organs and to be 
the seat of a large abscess. The center of the stone 
itself was softened and necrotic. 

S. R. Beatty, M.D. 


A Brief Review of 426 Consecutive Cases of Urinary 
Calculus. H. P. Winsbury-White. British Med. 
Jour., 1204, 1205, June 4, 1938. 

The author makes the rather noteworthy statement 
that renal calculus was previously nothing compared 
with what it is to-day. The wave of urinary lithiasis 
began about 1924, and the increase has been in some 
localities as high as 1,000 per cent. 

At present urinary calculi occur twice as often in 
males as in females and 79 per cent of the stones are in 
the upper tract. Chronic staphylococcic infections of 
the genitalia are predisposing factors. The great 
majority of ureteral calculi pass spontaneously. After 
instrumentation, observation should be made regularly 
by x-ray — either plain plate or intravenous urography. 
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It is abundantly clear that urinary lithiasis which 
manifests itself as a deficiency disease is vesical rather 
than renal. Fifty years ago this condition was com- 
mon among poor children. Now it occurs mainly in 
men past 50 years of age. 

Q. B. CORAY, M.D. 

CANCER (DIAGNOSIS) 

Results of Radiation Therapy in Carcinoma of the 
Hypopharynx. E. Bandhauer. Strahlentherapie, 62, 
705, 1938. 

From 1932 to 1936, the author observed 92 cases of 
carcinoma of the hypopharynx. Eleven of these were 
in too advanced a stage to be treated, one was operated 
upon, 18 were treated by radium, 19 by a combination 
of x-rays and radium, and 43 by x-rays only. Fifty- 
nine cases could be treated completely and 40 of these 
were available for the follow-up. At the end of three 
years there were 20 per cent and at the end of five years 
there were 17 per cent alive and free from symptoms. 
The author did not use the original method of Coutard 
but a modified technic based on a method described 
by Holfelder. 

Ernst A. Pohle, M.D., Ph.D. 


Primary Carcinoma of the Lung. Max O. Klotz. 
Am. Jour. Med. Sci., 196, 436-454, September, 1938. 

As late as 1922, primary carcinoma of the lung was 
considered a rare disease. At the present time, its in- 
cidence is third among all malignancies. 

Whether the increased frequency is actual or apparent 
is as yet undecided, nevertheless, this condition is seen 
more commonly now than formerly. The many factors 
responsible for the increase are the lengthened span of 
human life, the increased interest in the disease, the 
improved diagnostic procedures and equipment, the 
hope of carrying out successful operative treatment, 
and the marked improvement in the ability of the 
pathologist to recognize the disease. 

All of the cases are probably of bronchial origin. Al- 
though a gross classification, disregarding cell type, is 
undesirable, it is usual to group the cases as the hilar 
infiltrating type, the nodular form, and the diffuse 
variety. The hilar infiltrating type, which forms the 
great majority of the cases, tends to form large masses 
about the lung root, with ulceration and stenosis of the 
bronchi, and massive involvement of the lymph nodes. 
The nodular form, which is uncommon, assumes a 
peripheral circumscribed appearance. The diffuse 
form, which is also infrequent, simulates a pneumonic 
consolidation or interstitial fibrosis. 

The difficulty in classifying pulmonary cancers in 
relation to cell types arises from the fact that there is 
usually little resemblance between the tumor cells and 
the normal pulmonary structures. The bronchial lin- 
ing cells probably give rise to these tumors. 

About 40 per cent of the cases are those of an undif- 
ferentiated growth, while 30 per cent are of the cylin- 
drical cell group and an equal number are of the 
epidermoid type. The first group consists of those 


showing oat cells and spindle cells, and were formerly 
called sarcomas. The cell of origin is impossible to 
determine. The cylindrical cell variety, forming the 
adenocarcinomas, probably arises from the bronchi, 
while the epidermoid type probably originates through 
metaplasia of bronchial epithelium. 

The most satisfactory classification is that depicted 
by a "Y," the stem being the anaplastic form, and the 
two arms representing differentiation toward the 
cylindrical and the epidermoid cell types, the highest de- 
gree of differentiation. 

Bronchial cancers are notorious for the frequency 
and the diffuse spread of their metastases — almost every 
organ having been recorded as a site for the secondary 
deposits. The highest incidence of extra-thoracic 
metastases occurs in the cervical lymph nodes, kidneys, 
adrenals, bones, brain, pancreas, and thyroid, in about 
that order. Samson contends that the adenocarcinomas 
show a special predilection for the central nervous 
system, kidneys, adrenals, and both lungs, probably due 
to hematogenous spread. The undifferentiated cell 
variety tends toward excessive Isnnphogenous spread, 
with invasion of the pancreas, liver, and spleen, while 
the epidermoid type involves chiefly the peribronchial 
lymph nodes. 

Etiologically, these tumors are probably governed by 
the same laws that govern the development of car- 
cinomas elsewhere. Climate appears to have little in- 
fluence. The white race is predominantly affected. The 
peak incidence occurs between the ages of 50 and 60. 
It is relatively uncommon in females. Except for the 
miners of Schneeberg and Joachimstal, no industrial 
correlation has been found, although silicosis may be an 
important predisposing influence. Chronic irritation, 
particularly inflammation of the respiratory tract, is of 
the greatest possible significance. No hereditary factor 
for humans has been demonstrated as yet in carcinoma 
of the lung. Fischer-Wassels suggests the following se- 
quence of events; hereditary predisposition, irritation, 
repair with excessive proliferation, and finally, malig- 
nancy. 

Benjamin Copleman, M.D. 


Urinary Prolans in Cancer Cases. E. Harvey. Irish 
Jour. Med. Sci., 151, 328-339, July, 1938. 

With a broad discussion of the urinary prolans and 
their interrelations, together with their relation with 
carcinogenic hydrocarbons, the author opens his demon- 
stration of the inability to correlate the urinary prolan 
concentration with the occurrence of cancer. The 
extensive investigation is of importance for its negative 
value. 

John McAneny, M.D. 


Primary Bronchogenic Carcinoma from the Patho- 
logic and Radiologic Points of View. Walter L. Mat- 
tick and Eugene M. Burke. Jour. Am. Med. Assn., 
109, 2121-2124, Dec. 25, 1937, 

In their series of 30,000 patients with 18,000 malig- 
nant growths there were 73 cases of carcinoma of the 
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lirondnis (1 in 250), At pnslinorlcni I'xnmiinuinn this 
Icsinn wus noted with lm\{ the freoninicy of enreinoinn 
of the .slonmeli. Tlie gieatest previdenee was noted Ite- 
iwecu the iiRes of -10 and 70 years, the lesion lu-iiiK most 
comnum in the fifth decade. 

Mctaslascs were most frctinenl in the hones (OS per 
cent) and involvement of distant nodes was sliRlitly less 
frequent (HO per cent). Kxtension to ndjoiniiiR lobes 
or to the contralateral IniiR or regional nodes oi'cnrred 
with approximately the same frequency as distant 
inctastnses. Thc.se metastases or extensions were 
tabnlatcd. 

Only by the development to detect bronchial car- 
cinoina, and the nsc of serial roentgenography in all 
cases in which the history is snggestive can the clinician 
or radiologist be led to the early recognition of the 
lesion. 

The most common roentgen characleristic.s were 
atelectasis in the hihis, or central type, and tumor in the 
peripheral type, which was found in only 1 1 per cent of 
the cases of their scries. 

CttARtns G. SuTiiimt.AND, M.D. 


Practical Ideas Concerning Cancerology Itidispen- 
sablc to the Practitioner. R. Reding. Bruxcllc.s- 
mM., 18, 1)33-943, May 22, 1038. 

There is, among general practitioners, an nnjnstificd 
pessimism concerning tiic prognosis of cases of cancer, 
an ignorance of the carcinogenic properties of certain 
commonly used medications, and of the etiologic im- 
portance of certain occupations and habits of living. 
Wider appreciation of the favorable results of present- 
day treatment of cancer would dispel much of this 
pessimism. The author has, in this paper, discussed 
briefly but rather completely the role of tar, petroleum 
derivatives, oestrin and folliculin, arsenic, and radio- 
active substances in the production of cancer. The 
employment of large doses of the vitamins is not with- 
out danger, in cancer cases particularly. 

Chronic infection has a definite role in the etiology of 
cancer. Biopsy entails the danger of the spread of 
metastasis and should be done, if necessary, after pre- 
liminary irradiation, and the electric knife should be 
used. Immediate microscopic examination should be 
followed by the appropriate therapy. States of mal- 
nutrition undoubtedly favor the occurrence of neo- 
plasms as docs the absorption of indol from intestinal 
putrefaction. Tobacco is dangerous because of the 
hydrocarbons liberated in its combustion. 

Occupational cancer occurs in those industries in 
which petroleum products, aniline dyes, arsenic po- 
tassium bichromate, and radio-active substances are 
employed. 

S. R. Beatty, M.D. 


CANCER (THERAPY) 

Roentgen Therapy. L. S. McAlister. Jour. Okla. 
St. Med. Assn., 31, 161-164, May, 1938. 

This is a discussion along general lines of the wide 


ninge of x-ray therapy, with mention of the varions 
technic;, employed by the author and other roentgen- 
ologists. Ivxcellent resnll.s are obtained in over 90 per 
Cent of the cases of malignancy of the skin regardle.ss of 
the quality of the ray used, provided that the total dose 
be administered within two weeks. 

In addition to malignancy about SI) skin diseasc.s and 
various acute and chronic infections arc tiow benefited. 
Among the conditions mentioned arc acute adenitis 
treated with 75 r daily, chronic adenitis 1.50 r, diph- 
theria carriers from 75 to 200 r, otitis media from 75 to 
lot) r, and erysipelas 75 r daily for from two to three 
day.s. 

The question is raised whether or not good re.sults in 
some inflammatory conditions arc always the re.sult of 
x-r.ay therapy, and whether sometimes a Ic.ss radical 
form of treatment such as idtra-violet or sulfanilamide 
is not .arlvisable for erysipehas. 

JoitN M. Mii-es, M.D. 

Cancer Campaign; Suggestions for Better Treat- 
ment of Malignant Growths. A. M. Begg. New 
Zcal.and Med. Jour., 37, 147-1.53, June, 19,38. 

In radiotherapy we have a dual effect: (1) the direct 
lethal action of the rays on the cancer cells, and (2) 
the stimulating effect on the connective tissue cells 
which then wall off the remaining cancerous cells, finally 
obliterating them. Activity on the part of the fibro- 
cytes is essential in the latter process. Too much radia- 
tion may destroy this activity by bringing about sclero- 
sis of the fibrocytes and thereby rendering them useless 
in combating the cancer cells. On the other hand a 
small amount of radiation may not bring about the 
direct lethal aetion desired on the cancer cells. We 
wish to obtain the maximum of both effects. 

To obtain the maximum lethal effect on the cancer 
cells, we should bring about a state of mitosis and re- 
move as far as possible any sclerotic tissue surrounding 
the cells so as to re-establish a better vascular supply. 
To do this latter one may (1) inject fibrolysin; (2) 
apply Bier’s suction glass daily to the site; (3) ionize the 
cancer with 2 per cent sodium chloride; (4) apply dry 
heat, or (5) use diathermy. To promote mitotic ac- 
tivity the writer advocates a preliminary starving of 
the patient for 24 hours, thus holding this activity in 
abeyance before treatment and the giving of a diet rich 
in liver and glucose, simultaneously with the beginning 
of treatment. The giving of x-rays for a prolonged 
time is advocated, but any sclerotic tissue formed , 
should be removed by the methods mentioned above. 
After radiotherapy an active fibrocytic response may 
be induced by the injection of blood, the stimulation 
of lymphocytosis by the injection of olive oil or oleic 
acid, and the use of dry heat. 

J. Paul Bennett, M.D. 


Indications and Results of Treatment of Oto-rhino- 
laryngological Cancer by Radiations. L. Eloy. Brux- 
elles-m6d., 18, 455-458, Jan. 30, 1938. 

The method of treatment employed in carcino 
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the superior maxilla, tonsil, and larynx are briefly dis- 
cussed. The author prefers surgery and radium in 
carcinoma of the antrum, surgery in adult tumors of the 
tonsils when metastases are not present, x-ray and 
radium in less adult lesions or those with glandular in- 
volvement. In carcinoma of the larynx, surgery is in- 
dicated except when the tumor involves the epiglottis, 
the pharynx, or has invaded the lymph glands. X-ray 
therapy is indicated in undifferentiated carcinoma of the 
ventricles. 

S. R. Beatty, M.D. 


The Prevention and Control of Cancer: A Plan for 
Nation-wide Organization. J. W. Schereschewsky. 
Jour, of Med., 19, 358-363, September, 193S. 

This plan is based on the Bone Act establishing 
the National Cancer Institute which co-operates with 
•he State Board of Health in the various States, these 
latter having a division of Cancer Control. Various 
localities in each state will have a center for diagnosing 
and treating malignancies. Each center will care for 
an area of about 50 miles in all directions. 

The State Health Department wUl bind these various 
centers together, supply educational features to the 
laity and the medical profession, and provide diag- 
nostic aid. 

The probable cost to the whole nation for this 
program is estimated to be 810,000,000 per year. 

J. B. McAneny, M.D. 


Early Results of Near Distance Radiation in Car- 
cinoma of the Skin and Lip. A. Hrabovszky. Strahlen- 
therapie, 62, 691, 1938. 

The author reports his experience with the treatment 
of 120 patients with carcinoma of the skin and lip. 
Seventy-nine cases had skin epitheliomas distributed 
over the following regions: frontal area, cheek, nose, 
ear lobe, eyelid, scalp, remaining skin of the face, 
body, and extremities. SNty-two were in the early stage 
and 17 had indurated the subcutaneous tissue. In all 
cases the lesion was destroyed by the treatment and a 
primary cure was obtained. Of the 23 cases of cancer 
of the lip, 15 were early and eight advanced. All of 
these patients responded well and primary healing was 
obtained. A table is presented summarizing the re- 
sults of seven different clinics, comprising a total of 619 
cases of carcinoma of the skin and lip. In 96.2 per 
cent primary' healing was secured. He concludes, 
therefore, that near distance x-radiation in the treat- 
ment of skin and lip cancer is as effective as radiiun, 
at least as far as immediate results are concerned. 

Ernst A. Pohee, M.D., Ph.D. 

THE COLON 

Fundamentals in the Surgical Treatment of Colon 
Disorders. Lawrence M. Larson, Miimesota Med., 
21, 617-620, September, 1938. 

Larson briefly reviews the anatomy and physiology 
of the colon, pointing out that there is a definite 


bilaterality in the two halves of the colon, right and 
left, and that the two halves behave differently in func- 
tion and present different diagnostic problems. 

The right half of the colon is thin-walled and absorp- 
tive; the left is thicker-walled and not absorptive. 

Carcinoma in the right half of the colon is character- 
ized by a marked and inexplicable anemia; beside this, 
there are usually only vague digestive symptoms. 

Carcinoma of the left half of the colon is character- 
ized only by obstructive symptoms in many cases, the 
general health remaining relatively unimpaired, and 
no anemia, or only a slight one, being noted. Other 
symptoms which may appear are flatulence and diar- 
rhea. 

In general, malignant lesions of the bowel are slow- 
growing, metastasize late, and good results may be 
expected from surgery if done at all early. Metastases 
were found in only a half, and liver metastases in only a 
third of 210 patients dying of bowel malignancies. 

Roentgen-ray and proctoscopic methods should en- 
able the diagnosis to be made in practically all cases. 

The author discusses the surgical attack on various 
portions of the colon, together with pre-operative and 
post-operative care. 

Percy J. Delano, M.D. 


A Case of Genuine Invagination of the Colon. Bengt 
S. Holmgren. Acta Radiol., 19, 135-142, May, 1938. 

Cases of genuine colonic invagination on a tumor 
basis are rare. The number of such cases reported in 
the literature probably does not exceed 15 (author’s 
case included). 

The invagination was observed roentgenologically 
and confirmed operatively in a 62-year-old man who, 
for a period of about three months, had experienced 
almost continuous pain in the entire abdomen. The 
pain appeared immediately after meals and lasted about 
fifteen minutes. Examination of the stools was nega- 
tive. Palpation of the abdomen revealed neither ten- 
derness nor tumor masses. X-ray examination after 
barium enema during an acute attack of pain showed 
an invagination of the ascending colon near the hepatic 
flexure combined with a filling defect, apparently due 
to tumor, distal to the valvula Bauhini. In addition, 
sigmoiditis with diverticulosis was observed. Four 
days after the x-ray examination an ileo-ceco-colic 
resection and a latero-lateral ileotransversostomy were 
performed. The post-operative pathological tumor 
diagnosis was adenocarcinoma. The patient died nine 
days after the operation of paralytic ileus and chronic 
myocarditis. 

The author stresses the necessity of x-ray examina- 
tion during the attacks of pain as well as during, and 
after, the evacuation of the barium enema. 

Ernst A. Schiudt, M.D. 


Prognosis of Diverticulitis and Diverticulosis of the 
Colon. Philip W. Brown and David M. Marcicy. 
Jour. Am. Med. Assn., 109, 1328-1333, Oct. 23, 1937. 
The incidence of diverticula of the colon is approxi- 
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innlely o.G to 7 per cent. Tlie rate of (livcrticiilitis to 
divert iciilosis is one to six or eiclit. 

I'ollow-tip (lata were oljtained in S(t per cent of a .sc- 
ries of .GOO cases of divcrticnlosis or diverticulitis. In 
a few cases of simple diverticulitis, complications may 
develop and require surgical treatment. Medical 
treatment of divcrtictditls consist.s of rest, the applica- 
tion of heat, regtdation of the diet, and the oral admin- 
istration of olive oil. In t)3 per cent of cases this type 
of treatment was .succe.ssful. Many of the patients 
that showed results only fair or poor were able to live 
in comparative comfort. The relationship between 
diverticulitis and carcinoma of the colon probably is 
incidental rather than actual. 

CHAUtUS G. SUTIIlilU.AND, M.D. 


Causes and Results of Colospasms. L. Glcizc-Rambal. 
Bull, ct mdm. Soc. dc Radiol. M6d. dc Prance, 26, 
82-S5, January, 1938. 

The causes of colospasm arc varied but the author be- 
lieves that a frequently unregarded factor is the pres- 
ence of an argentaffin tumor of the intestinal tract, 
usually located in the appendix. These tumors con- 
tain tissue similar to the adrenal and may cause symp- 
toms by secretion of an excess of adrenaline. Removal 
of an appendix which is the site of such a tumor may 
relieve the symptoms. 

Spasm of the colon results in delay favoring fermen- 
tation with production of oxalic acid as one of the chief 
consequences. Absorption of oxalic acid may produce 
hypocalcemia, vagotonia hypotension, and hypocalce- 
mic spasmophilia. 

A syndrome of alternating delay and acceleration of 
the passage of material through the colon precedes the 
appearance of true colospasm which is diagnosed by its 
constant appearance in several examinations. 

The determination of the amount of oxalic acid in the 
blood, careful study of liver function, and repeated 
studies of the colon are essential. Physiotherapeutic 
methods are.often valuable in the treatment of syn- 
drome of colospasm. 

S. R. Beatty, M.D. 

DENTAL INFECTION 

The Diagnosis of Focal (Dental) Infection, Espe- 
cially by Means of the Roentgenogram. Wolfgang 
Praeger. Miinchen. med. Wchnschr., 85, 1076-1078, 
July 15, 1938. 

The author discusses some of the causes of error in 
diagnosing dental abscess. The focus may be too 
small to see; it may be obscured by irregularity of pro- 
jection of some of the roots, or it may be lost by diver- 
gent projection of the beam. Of this last, some ex- 
amples are cited. The mental foramen is a cause of 
error. 

The question of whether or not a focus is sharply 
limited may be determined. The appearance depends, 
however, on a large number of other factors as well. 
Negative findings are not necessarily conclusive of ab- 


sence of infection. Pulp death may also be diagnosed 
by roentgen examination. 

From a therapeutic standpoint, the prevention and 
care of caries, especially in children, the treatment of 
caries which have involved the pulp cavity, and the 
care of infected teeth are important. 

Lewks G. Jacobs, M.D. 

THE DUODENUM 

Diverticulum of the Duodenum. Digby Wheeler. 
Canad. Med. Assn. Jour., 39, 214-219, September, 
19.38. 

The author suggests a division of duodenal diverticula 
into primary and secondary. Primary are those found 
in the second, third, and fourth portions of the duo- 
denum. They are probably congenital and are most 
frequently found on the inside of the duodenal loop and 
arc therefore in relationship to the head of the pancreas. 
An exception is a case, presented by the author, of a 
large traumatic diverticulum of the lateral side of the 
second portion of the duodenum. Primary diverticula 
are often multiple and seen after the fifth decade. The 
wall is fonned by the mucosal and submucosal coats. 
Secondary diverticula are the result of chronic ulcer 
and occur only in the first portion of the duodenum. 
All the coats of the intestine form the wall; 

There are no pathognomonic signs or symptoms and 
the only method of diagnosis is by the barium meal. 
In an x-ray examination the following points must be 
noted: (1) size and shape; (2) situation; (3) di- 
mensions and position of orifice; (4) mobility; (5) 
length of time the barium is retained, and (6) relation- 
ship of the shadow to any point of tenderness. 

If a diverticulum is the cause of the patient’s trouble 
it is customary to try medicinal treatment before any 
operative procedure is undertaken. At operation dif- 
ficulty is sometimes experienced in locating a pouch 
that has been previously located by x-ray. This 
occurs especially when the pouch is embedded in the 
pancreas or is lying dorsal to it. 

M. L. Connelly, M.D. 


Unusual Case of Invagination of the Pylorus into the 
Duodenum. Liborio Galifi. Radiol. Med., 25, 454- 
466, May, 1938. 

The author reports a case of recurrent intussusception 
of the duodenum. The clinical history is of especial in- 
terest because the location of the pain, melena, and the 
relief of the pain by alkalies were very suggestive of 
ulcer. 

Roentgenological examination, however, failed to con- 
firm the diagnosis. In the erect position, examination 
of the cap was very difficult, but a certain flaccidity of 
this portion of the intestine with a tendency for the bulb 
to hide within the gastric lumen was noticed. In the 
roentgenogram the deformity was a dome-like, trans- 
parent shadow, adjacent to the pyloric end of the 
stomach, capped by the triangular (caput-like) shadow 
of the duodenal bulb. In the prone position-the". 
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teriolytic effect either in pus or blood serum. Therefore, 
the results of treatment do not depend on the sensitivity 
of the bacteria; rather, the varying sensitivity of differ- 
ent patients explams why different doses have the same 
effect. There are two methods of treatment: (1) a 
heavy dose to eliminate the function of the affected 
organ, and (2) a small dose directed at the inflammation 
itself. 

The reaction of inflammatory tissue to x-rays depends 
on: 

(1) Acute inflammation is accompanied by poly- 
morphonuclear leukocytes which act like young 
cells and are highly radiosensitive. 

(2) Chronic inflammation is accompanied by lym- 
phocytes which are less radiosensitive. liTien 
connective tissue develops, the dose must be 
increased because it is only slightly sensitive to 
x-rays. 

(.3) The abundance of blood vessels m the infected 
part is a factor since the greater the vascularity, 
the greater the sensitivity to x-rays. 

(4) The innervation of the affected part is another 
factor because the vegetative nervous system is 
very radiosensitive. 

In conclusion, we have the following methods of 
treatment; 

(1) Direct attack on the inflammation by small doses. 

(2) Indirect attack by large doses which exclude the 
function of the organ. 

(3) Direct influence resulting from the local reaction 
and another resulting from the systemic reaction. 

(4) Between the local and systemic reactions there is 
a reciprocal reaction. 

(5) Dosage and interval between treatments should 
be adapted to each specific case. 

(6) X-rays have accumulative effect and an unfavor- 
able reaction or none at all may result if timing 
is not right. 


(7) If small doses do not produce the desired effect 
increase the dose. 


J. Sagel, M.D. 


THE JOINTS 

The Technic of Air Injection of the Joints. Robert 
Meyer-Wildisen. Schweiz, med. Wchnschr., 68, 991, 
Aug. 20, 1938. 

This brief note describes pneumoradiography of the 
joints. The author advises injection of from 1.5 to 
2.5 c.c. of abrodU (skiodan) plus enough carbon dioxide 
to fill the joint. In bloody or serous effusions satis- 
factory results may be obtained without abrodil. The 
internal structure of the joint and the presence and 
location of joint mice and foreign bodies can be demon- 
strated invariably. 

Lewis G. Jacobs, M.D. 


Conditions Responsible for the Radiographic 
Visualization of the ‘‘True Joint Fissure.” W. Mag- 
nusson. Acta Radiol., 18, 733-741, October, 1937. 

In 1932, Dittmar reported the possibility of visualiz- 
ing, xvithout contrast medium, the joint fissure proper 
and the medial meniscus both in pathologic knee 
joints of adults and normal knee joints of children. 
These observations were later confirmed for a number 
of joints by various authors. Magnusson shows that 
this phenomenon which appears as a well demarcated 
dark fissure can be produced experimentally in children 
either by over-extension of the joint or by traction. 
In addition, he has observed such fissures in the 
intervertebral disks in cases of spondylitis deformans, 
and in the pubic symphysis in pregnancy. With 
Pick and his collaborators, Magnusson assumes that 
the phenomenon is probably due to the development 
of gas in the joint. .411 investigators agree that the 
observation is of more theoretical than practical 
significance. 


Er.vst a. ScHJflDT, M.D. 
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MODEL 

‘MO” 

X-RAY 

GENERATOR 




• The high tension outlet of this powerful generator is so 
constructed that it may be used with aerial tubing (as 
shown in the illustration) or with one or two sets of shock- 
proof cables. This transformer is equipped with four 
valve tubes fully oil immersed. It has a maximum ca- 
pacity of 500 MA at 85 P.Kv. for radiography and 10 
MA at 140 P.Kv. for fluoroscopy and therapy. The 
high tension transformer, valve filament transformers, x-ray 
filament transformer and valve tubes are all oil immersed in a 
single container. Two inspection windows are provided 
on top of the transformer unit. 

WITH MOBILE 

OR WALL MOUNTED CONTROL STAND 

• The Model "MO" Generator is supplied with the Mo- 
bile control stand (shown here) or Wall Mounted Con- 
trol Panel. This Control with a 120 step auto transformer 
gives a voltage variation from 30 to 140 P.Kv. in steps 
of one kilovolt each. Included are Kv. meter, valve fila- 
ment ammeter, x-ray filament ammeter, ground circuit 
MA meter, magnetic filament regulator, capacity selec- 
tor switch, line switch, adjustable overload circuit breaker, 
magnetic contactor and 1 5 ft. of connecting cable. Ar- 
ranged for operation 220 volts, 60 cycle. 

• Optional is an oil immersed high tension switch built 
into the transformer tank and operated from the control 
stand. Also an oil immersed focal changing switch 
operated from the stand. Full particulars, illustrated 
literature and prices will be promptly forwarded to inquirers. 

STANDARD X-RAY CO. 

PIONEERS OF SAFETY 

General Offices & Factory: 1932-42 N. Burling St., Chicago 
Branch Offices and Distributors Throughout the Wo:ld 
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CLARITY — NEO-IOPAX* produces clear urograms which 
tell a diagnostic story in bringing out even minute details of 
kidney, ureter, and bladder. 

CONVENIENCE — Clear pictures have been obtained with 
NEO-IOPAX 5 minutes after injection, although the usual 
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# In the diagnostic visualization of 
body cavities, hollow organs, and 
tubes, Lipiodol (Lafay) presents 
definite and widely appreciated 
advantages. 

Lipiodol, the original French io- 
dized oil, contains 40% iodine by 
weight in chemical combination with 
poppy seed oil; it is free from chlorine. 
Its light amber color acts as a definite 
safeguard, as deterioration in the form 
of iodine separation changes its color 
to a dark brown. It is relatively non- 


irritating and nontoxic, well tolerated 
even by delicate tissue. 

Lipiodol produces clear cut, sharply 
defined radiographs and facilitates 
precise diagnosis; frequently it con- 
firms the presence of suspected patho- 
logic changes impossible of detection 
by ordinary radiographic means. 

The many uses of Lipiodol are pre- 
sented in an interesting brochure, 
“Lipiodol in Radiologic Diagnosis,” 
a copy of which is available to physi- 
cians and technicians on request. 


Please address E. Fougera & Co., Inc., 75 Varick St., New York. 
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^^MARVELOUS!” 

Roentgen W ould Have Said 


of the radiograph above. But what Roentgen 
niay not have known is that in spite of the 
astonishing progress in x-ray since his day, it is 
still impossible to produce a good G. I. radio- 
graph without a good opaque. 

An opaque such as Bari-0-MeaI passes through 
the G. I. tract with approximately the same 
speed as normal food: it has sufficient opacity 
to produce good diagnostic detail: it is evacuated 
normally. 

Roentgen was the discoverer of x-rays, but it 
falls to the roentgenologist of today to discover 
the best means of applying the principle. The 
1939 roentgenologist should discover for himself 
why radiographs taken with Bari-O-Mcal have 
belter diagnostic quality! 

Bari-O-Mcal is packaged in air-tight 1-pound 
cans which arc quickly used up — a mechanical 
arrangement which renders Bari-O-Meal almost 
proof against contamination. Bought in lots of 
100 l-pound rans, the price of Bari-O-Mcal 
compares favorably with the price of any meal 
sold in bulk. 

Order please. 
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ROENTGENOGRAPHIC PELVIMETRY AND FETALOMETRY 


ELIMINATION OF ERRORS DUE TO MOVEMENTS BETWEEN X-RAY EXPOSURES 
By WALTER W. FRAY, M.D., and WESLEY T. POMMERENKE, M.D., Rochester, New YorN 

From the Department of Medicine, Division of Radiology, and Department of Obstetrics and 
Gynecology of the University of Rochester School of Medicine and Dentistry 


S EVERAL radically different methods 
have been proposed for the measure- 
ment of the pelvis and fetus, each 
having its disadvantages, but all possessing 
merit. Thoms (8) has advocated the posi- 
tion or frame method which requires the 
exposure of an opaque frame or diaphragm 
with perforations one centimeter apart 
following, the exposure of the mother’s pel- 
vis, the former being placed parallel to the 
film at the same distance above it as the in- 
let of the pelvis, in order to produce equal 
distortion of the centimeter ruling and the 
pelvis at the level of the inlet. For accur- 
acy, such a method should fulfill the follow- 
ing requirements: (1) The pelvis of the 
mother must be orientated in such a man- 
ner that the plane of the inlet is approxi- 
mately parallel to the film surface for the 
exposure ; (2) External points on the mother 
must be available corresponding with this 
plane; (3) Accurate substitution of the per- 
forated grid for the pelvis of the mother 
must be made for the second exposure, and 
(4) the x-ray tube and film must not be 
moved between the exposures. The meas- 

‘ The writers desire to express their appreciation for 
the constant help afforded them by Mr. Herbert Merma- 
gen, chief technician, who assisted them materially in 
gaining technical refinements and who is responsible 
for taking most of the radiographs of this series. 


urements of the anteroposterior and trans- 
verse diameters of the inlet can be ob- 
tained directly by counting the number of 
centimeter dots cast on the film along these 
diameters. The disadvantages of this 
method are that a special apparatus is re- 
quired for placing the mother in a position 
approximately halfway between the sitting 
and supine positions in order to place the 
inlet of the pelvis parallel with the film sur- 
face; the x-ray beam must pass through 
the long diameter of the contents of the 
uterus, and measurements of the fetal head 
are made with difficulty. 

A second method possessing considerable 
accuracy which relates to direct measure- 
ments of the phantom image of the diam- 
eters of the pelvis by stereoscopic vision has 
been described by Caldwell and Moloy (2). 
Two films of the pelvis are obtained in se- 
quence, employing a standardized tube 
shift between the two exposures. For ac- 
curate measurement a “precision stereo- 
scope” must be available. This requires 
exact centering of the optical apparatus in 
relation to both the film surfaces and the 
ej’^es, with accurate adjustments for varia- 
tions in the interpupillary distance of the 
individual. When proper adjustments are 
made, the diameters of the pelvis may be 
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obtained by inserting the scale (true centi- 
meter or inch) in the virtual image behind 
the optical system using a black sm-face 
for a background to aid in visualizing the 
image in subdued light. The limitations of 
the method are essentially three in number, 
viz.: only persons possessing highly de- 


veloped stereoscopic vision may use the 
method; the common stereoscopes used in 
roentgenological work to-day are not of a 
type to permit precision work, and move- 
ment of the fetus between exposures will re- 
sult in incorrect measurements of the fetal 
head. 



Fig. 1. Fig. 2. 

Fig. 1 . Diagram showing the relations between the fetal head and the two shadows of the head cast on the 
film in respect to the two focal spots of the tubes. By employing rubber threads or wire on the doubly ex- 
posed film, one may reconstruct in space the manner in which the x-ray beam emanating from each focal 
spot passed to cast its shadow. The points at which the threads cross represent the relative and absolute 
position of forehead and occiput in space at the time of the x-ray examination. In practice, either the position 
of the forehead or occiput may be determined, first leaving a marker in space to preserve its position and, 
after determining the position of the second, a centimeter or inch rule inserted in space between the two posi- 
tions permits the direct reading of the anteroposterior diameter of the skull. Points on the maternal pelvis 
may be identified in similar manner and pelvic diameter determined. In this illustration the single black line 
represents the film beneath the table top. 

Fig. 2. Side view of phantom with elastic cords, showing the manner of the crossing of the threads and the 
metallic pointers presert-ing the points in space for the later use of the centimeter rule. 
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Ball and Marchbanks (1) have in recent 
years described an original method per- 
mitting comparison of the volume capacity 
of the maternal pelvis with that of the fetal 
head. This method employs a mechanical 
device for tracing the outline of the circum- 
ference of the fetal skull in the anteropos- 


work. The method would appear to be 
open to at least one objection : movements 
of the fetal head between the two expo- 
sures will result in inaccuracies. Hodges 
has suggested a special apparatus, an ob- 
stetrical jacket, to maintain the mother in 
proper standing position for two exposures. 



Fig. 3. Fig. 4. 

Fig. 3. Two tubes mounted at the top of the standard, fixing permanently both the distance between the 
tubes and the target-film distance. This equipment is centered in respect to the film by the pointer at lower 
end of leg of standard in the foreground (automatically), bringing the Bucky tray with its film into proper posi- 
tion. A test object with a series of opaque rods at varying distances from the film has been placed on the 
table top. A plumb bob suspended by the upper part of the carriage midway between the focal spots of the 
tubes serves to center the fetal head on maternal pelvis. 

Fig. 4. The tube standard has been placed on its side to show the alignment and fixation of the two x-ray 
tubes. 


terior and lateral projection and the true 
conjugate and bi-ischial diameters of the 
maternal pelvis. The instrument provides 
means for correcting for distortion, for con- 
version of circumference of the fetal head in- 
to a volume measurement, and similar con- 
version of diameters (maternal pelvis) into 
volume measurements. By making allow- 
ances for scalp thickness, molding of head, 
compression of scalp volume, the volume 
capacities may be directly compared. This 
method provides a novel approach to the 
problem, but it remains for the future to 
determine its dependability in routine 


A fourth, and exceedingly common 
method of pelvic mensuration relating to 
triangulation, has been developed by Man- 
ges (7), Chamberlain and Newell (3), John- 
son (6), Hodges (5) and others, and is com- 
monly known as the cross-thread method 
of Mackenzie-Davidson. Two films of the 
maternal pelvis are obtained in succession, 
shifting the tube a known distance between 
exposures. In the cross-string method 
identical points are obtained by stereo- 
scopic vision. The course of the x-ray 
beam is reconstructed by means of a phan- 
tom which employs two strings or wires to 
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trace out in space the path of the beams of 
the x-ray tube (Figs. 1 and 2). By orientat- 
ing the him in exactly the same relation in 
respect to the phantom that existed between 
the film and tube during the two exposures, 
one may identify the exact path of the 
beam- for any selected point, such as right 
lateral border of inlet. This point is lo- 
cated in space at the point of crossing of 
the two strings. By leamng a marker in 
space (point of rod) one may proceed to de- 
termine the location in space of the other 
end of the diameter under consideration 
(left lateral border of inlet). B)'- measure- 
ment of the distance between these two 
points in space, the transverse diameter is 
obtained. In similar fashion, one may pro- 
ceed to measure the other diameters in tmn • 
including the maximum anteroposterior 
diameter of the fetal head. 

This method is fundamentally accurate 
in all cases in which identical points of the 
two films can be obtained by stereoscopy. 
The -method possesses the same disadvan- 
tages as noted in the stereoscopic method: 
the individual must have well developed 
stereoscopic vision which requires a correct 
intracerebral integration of the two retinal 
images. There is also an additional disad- 
vantage in this method in that the corre- 
sponding points of the true conjugate are 
difficult to identify by stereoscopy, even by 
individuals showing no limitation in stereo- 
scopic vision, and, the films being obtained 
in succession, permits movement of the 
fetus to occur between exposures, resulting 
in inaccuracies in determinations of fetal 
head size. 

We have modified this method with the 
following aims in mind: (1) to eliminate 
fetal movements; (2) to remove the need 
for stereoscopic ^’ision; (3) to prevent in- 
accuracies arising from failure to exactly 
reduplicate the position of the films in re- 
spect to the x-ray tube, and, lastly (4), to 
reduce the cost of the examination. As 
finally developed, the equipment consists 
of a standard (Figs. 3 and 4) for supporting 
two x-ray tubes above the patient at a con- 
stant distance above the film surface with a 
constant interfocal distance between the 


tubes. The standard is notched-out for 
reception of the tubes, thereby preventing 
the position of the tubes from shifting. 
This eliminates the need of any shift of the 
tube or tubes during the examinations and 
eradicates any errors which might arise as 
a result of incorrect shifting. From the 
central position of the equipment, midway 
between the two focal spots of the tubes, a 
pltunb bob is suspended to center the 
equipment in respect to the Bucky dia- 
phragm and the film beneath its grid. 

The patient is then adjusted to position 
so that the pelvis overlies the film. A unique 
feature of this technic is the simultane- 
ous exposure of the film by both tubes, the 
intensity of each beam of radiation being 
independently controlled by separate fila- 
ment transformers. This is desirable since 
the amount of tissue penetrated by the two 
beams is different, though the target-film 
distance is maintained constant. The 
beam from the lower tube passes through 
less tissue because of the configuration of 
the lower pregnant abdomen. A bag of 
rice flour molded over the lower abdomen 
will in part compensate for this, but we 
have found it extremely desirable to con- 
trol the amount of cmrent passing through 
each tube at will. The film when exposed 
shows double silhouettes of both the ma- 
ternal pelvis and the fetal head (Fig. 5). 
This may seem to be a disadvantage but, 
in fact, it saves the time required in making 
exact superimpositions of the two films, 
matching of opaque markers, punching out 
of points, or tracing of both silhouettes on 
a sheet of drawing paper, and at the same 
time it eliminates any error which arises in 
the execution of the technic. The corre- 
sponding points on the pelvis (Fig. 6) are 
marked directly on the film. They are: 
the points farthest from the midhne, repre- 
senting the ends of the maximum trans- 
verse diameter; the points of the two ob- 
lique diameters extending between points 
on the sacro-iliac synchrondrosis and the 
ileopectineal eminences of the superior 
pubic rami, and points at the ischial tuber- 
osities representing the ends of the inter- 
ischial diameter. W e have found that the 
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true conjugate diameter cannot be reliably 
obtained by this method, because it is im- 
possible to identify accurately the sacral 


rection charts, or special instrument 
(Thoms’ method). This lateral projection 
(Fig. 7) also gives most valuable informa- 



Fig. 5. Fig. 6. 

Fig. 5. A doubly exposed film showing the two shadows of a single fetal head with black dots marking 
similar points on the calvarium of the fetus. To determine the occipitofrontal diameter, the points showing 
maximum separation at forehead and occiput are selected for one of the shadows of the head, and similar 
points also showing maximum separation are selected for the second shadow of the head, which permit 
the occipitofrontal diameter of the skull to run in a plane parallel with the first. The results are not invali- 
dated by a moderate amount of rotation of the head of the fetus but they cannot be determined in this man- 
ner in cases with marked rotation. Under the latter conditions the mother must be rolled into a partly 
oblique projection to render the anteroposterior diameter of the skull more nearly parallel to the film sur- 
face. The metallic rod ( 10 cm.) is always measured for control purposes. 

Fig. 6. Maternal pelvis showing points selected for mensuration of pelvic diameters, the film being singly 
exposed for purpose of this illustration to avoid confusion. Note that the true conjugate is not measured 
by this method. If this is attempted, error is apt to occur due to the difficulty in identifying the promontory 
of the sacrum. The points of the right and left oblique, widest transverse and intertuberous diameters are 
shown, as well as the points on the fetal head for determining the fronto-ocdpital diameter. The metallic 
markers in the upper position of the abdomen were used for test purposes. 


promontory cast by either of the two tubes. 
This same defect is inherent in the cross- 
string method as carried out by Johnson. 
The inlet is not parallel with the film sur- 
face and corresponding points are not de- 
termined even if stereoscopy is employed. 
It is believed by the writers that the true 
conjugate is best determined by a lateral 
projection, employing an opaque centimeter 
scale at the midsagittal plane of the body, 
fold of buttocks, permitting direct meas- 
urement of the true conjugate diameter of 
the inlet mthout the need of graphs, cor- 


tion concerning the size of the sacro-iliac 
notches, contour of sacrum, pelvic inclina- 
tion, and data concerning the outlet. This 
type of lateral film is desirable, regardless 
of the technic used for the anteroposterior 
projections — whether stereoscopic, frame, 
cross-thread, or the volume capacity tech- 
nic. We use an erect standing position for 
the patient with a target-film distance of 
76 cm., placing the centimeter scale of brass 
in the upper part of the fold of the but- 
tocks. The true conjugate is then made by 
using the distorted centimeter scale on the 
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film for measuring the distance between 
the anterior aspect of the first sacral seg- 
ment and the posterior aspect of the pubic 


Fig. 7. Lateral projection of pelvis showing 
true conjugate diameter of the maternal pelvis 
and transverse diameter of fetal head (Thoms’ 
method). 

symphysis immediately below the superior 
margin. Thus by use of only two films all 
the essential diameters of the pelvis usually 
determined by other technics are obtained 
with either fewer films, decrease in the pos- 
sibilities for error, or both. 

The accuracy of the proposed method in 
measuring a linear object such as a rod was 
determined in this series by placing a brass 
rod 10 cm. in length on top of the abdomen 
during the exposure, a position in which 
distortion is greater than at the level of the 
maternal pelvis or fetal head. The length 
of the rod was determined by the cross- 
thread method in a large series in this man- 
ner with the results shown in Table I. 
WTieu the metallic object is directly ex- 
posed without the interposition of the 
heavy maternal abdomen, the measure- 
ments correspond accmately without any 
variation (accurate within 1 mm.). The 
1 or 2 mm. variation obtained when a sub- 
ject is employed appears to be due to two 
causes: the ends of the rods are often not 
sharply demarcated due to lack of contrast 


resulting from x-raying the object through 
the thick heavy parts of the subject, or the 
straight rod, unless firmly anchored by ad- 
hesive, may rock slightly on the rounded 
contour of the abdomen. 

Greater variation is to be expected in 
measuring fetal head size, because of the 
changes in shape and alterations in cepha- 
lic diameters occurring during the pas- 
sage of the head through the birth canal. 
The roentgenologic measurements are fre- 
quently taken prior to the descent of the 
head before molding has occurred, while 
the clinical measurements are made very 
shortly after this descent has been com- 
pleted (day of birth). Furthermore, varia- 
tions must of necessity be present due to 
the manner in which the measurements are 
made. The measurements of the diame- 
ter, for example, are made roentgenologi- 
cally by selecting the longest diameter be- 
tween points on the outer table of the 
frontal and occipital bones, while the clini- 
cal measurements are made by selecting 
points at the skin surface, using moderate 
compression. All clinical measurements 
in this study were made by a single indi- 
vidual (W. T. P.), avoiding variations due 
to the personal equation as much as pos- 
sible, but even under such circumstances 
the clinical measurements should exceed 
the measurements determined between 
bony points, and if molding has been ex- 
treme or a large caput is present at the level 
of the occipitofrontal diameter, the clinical 
diameter may greatly exceed the diameter 
determined by roentgenography. 

To permit comparison, a constant allow- 
ance of 6 mm. was made for skin thickness 
over both frontal and occipital regions, 
this measurement being added to each of 
those made roentgenologically. A com- 
parison of the two sets of measurements is 
shown in Table II. It was felt that in view 
of possible molding effects a reasonably 
close approximation might have been as- 
sumed to be present if the variation did not 
exceed 5 mm. That the effects of molding 
may exceed this amount is to be admitted, 
but for the purpose of this analysis it was 
thought advisable to search for other fac- 
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tors as a cause of variation. Three-fifths A review of our cases (Table III) , shows 
of the cases were found to fall within the that one-half of the 24 cases showed such 
limit of 5 mm. variation, leaving 24 cases a marked degree of rotation -that fore- 
deserving further analysis. shortening of the x-ray shadow should be 



Fig. 8. Chart by S. H. CliflFord. (West Virginia Med. Jour., 31, 3, 1935.) 


The following factors may be considered expected. Three cases showed a long time 
as potential sources for these discrepancies ; interval between examinations (from 15 to 
marked rotation of the fetal head within 21 days), and in these cases the continued 
the pelvis resulting in foreshortening (ab- growth of the head following the roentgeno- 
normally short occipitofrontal diameter); logical examination was probably an im- 
considerable elapse of time between the portant factor. 

roentgen-ray examination and the birth of There were nine cases remaining which 
the baby; marked deformity of the head were more difficult of analysis, and in which 
as a result of application of forceps or the it was questionable whether the x-ray or 
deformation of the head, or a very large clinical measurement of the head more 
caput, or a combination of the preceding nearly approached the true size of the occipi- 
factors. tofrontal diameter of the cranium. Clif- 

TABLE I. — VARIATIONS IN MEASUREMENT OF 10 CM. CONTROL ROD 
No. Determinations No. Determinations 

No Variation within 1 mm. within 2 mm. No. in Excess of 2 mm. Total 

23 .30 11 0 64 
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ford’s correlation chart (Fig. 8) was used to 
determine which of the two sets of meas- 
urements corresponded more closety to the 
predicted values of the occipitofrontal di- 
ameter, this prediction being based on 
body weight, a value entirely independent 
of such factors as molding, distortion of 
head, and the personal equation. Sub- 
jected to such an analysis, five out of the 
nine remaining cases showed close correla- 
tion between roentgenologic and predicted 
values based on weight, and a poor corre- 
lation between the chnical measurement 
and the predicted measurement. This 
suggested that in all probability the cHni- 
cal measurement could not be determined 
with accurac)’' due to head deformation or 
that marked change in head shape had oc- 
curred dining the passage of the head 
through the birth canal. 

There remain only four cases which can- 
not be explained on the basis of head rota- 
tion, extensive head deformation, or time 
inten^al elapsing between examinations. 
In two of these four cases, the opaque metal 
rod was measured without error, the third 
shoeing one millimeter variation, and the 
last two millimeters variation. The reason 
wh}”" we could measure the length of the 
rod which was approximately the same 
length as the occipitofrontal diameter of 
the fetal skull Yuthout any appreciable 
error, but were unable to obtain similar 
accuracy with the diameter of the skull, 
remains obscme at this time but will form 
an objective for our future work. 


CONCLUSIONS 

1. A triangulation method employing 
the cross-thread principle has been de- 
scribed which permits simultaneous ener- 
gizing of two x-ray tubes casting a double 
image of the object to be measured on a 
single film. 

2. The length of a linear object, such as 
a 10 cm. rod, is commonly measured with 
variation of one millimeter or less in ap- 
proximately five-sixths of the cases. 

3. A solid object such as the fetal head 
offers more difficulty due principal^ to the 
effects of rotation of the head. This error, 
which occurred in only one-fifth of our se- 
ries, can perhaps be largely eliminated in 
the future by securing a doubly exposed 
film, rotating the patient in such a m ann er 
that the maximum diameter of the fetal 
skull is obtained. 

4. Pelvic measmements may be se- 
cured by the same method (anteropos- 
terior film) except for the true conjugate. 
For this measurement a lateral film should 
be obtained which may be easily measured 
by the Thoms’ method. 

5. This modification of the triangula- 
tion method possesses three advantages, 
namely, the method employing simultane- 
ous use of two x-ray tubes prevents move- 
ments of fetal parts which frequently oc- 
curs when films in succession are obtained ; 
the fixed character of the apparatus pre- 
vents errors of a technical character due to 
variation in tube-film distances and tube 


TABLE II. — VARIATIONS LN MEASUREMENTS OF THE OCCIPITOFRONTAL DIAMETER OF THE 
FETAL HEAD MADE BY ROENTGENOLOGIC MEANS (PRIOR TO BIRTH), WITH COMPARISON 
OF THE SAME DIAMETER DETERMINED CLINICALLY SHORTLY AFTER BIRTH 

Total, 60 cases 

No Variation 1 mm. 2 mm. 3 mm. 4 mm. 5 mm. Over 5 mm. 

5 S 4 4 10 5 24 


TABLE III. — VARIATIONS EXCEEDING 5 MM. IN THE OCCIPITOFRONTAL DIAMETER OF THE 
FETAL SKULL (24 CASES) PROBABLY DUE TO — 

Rotation of Time Intciral Deformation Combination 
Head between Examinations of Head of Preceding 

12 3 4 1 


Une.xplained 

4 
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shifts, or failure to superimpose films ac- 
curately for use in measuring device, and 
the cost of the examination is reduced by 
substituting a single doubly exposed film 
for a pair of stereoscopic films. 
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THE LANGUAGE OF ENGINEERS AND RADIOLOGISTS^ 


NEW X-RAY TERMS PROPOSED : RHEGMA, RHOTHION, KLUDON, PLEM, AITH 

By R. R. NEWELL, M.D., Stanford University School of Medicine, San Francisco, California 


^ADIOLOGY and illumination con- 
cern parts of the electromagnetic 
spectrum. I think they are parallel 
fields, and I think their terms and defini- 


nomics of production of light. We observe 
that his international unit (the candle) re- 
fers to a source. The physician is in- 
terested in the patient. We observe that 
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tions ought to be parallel, but find they 
are not. 

The engineer is interested in the eco- 


his international unit (the roentgen) re- 
fers to an effect. Standardization in the 
two fields has proceeded from opposite 
ends. 

Another point of difference in interest 
is time. Light is used for seeing. Except 


* Read before the Fifth International Congress of 
Radiology-, in Chicago. Sept. 1.3-17, 1937. 
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for very short exposures, we are not con- 
scious of any accumulation. But for 
radiology the increase of effect with length- 
ening exposure is fundamental. 

In Table I, I have listed analogous con- 
cepts and units for the two fields. Where 
no name exists for the x-ray analogue, I 
have invented one. 

NOTES ON THE TABLE 

A The most fundamental quantitative 
aspect of any radiation is the energy 
it contains. 

B 1 watt = 1 joule per sec. — 10’ ergs 
per sec. — 0.239 small calories per sec. 

C Quoting the definitions given in the 
Report on Definitions of Electrical 
Terms, sponsored by the American 
Institute of Electrical Engineers, 

“Light is radiant energy evaluated 
according to its capacity to produce 
visual sensation.” 

“Luminous flux is the time rate 
of flow of light.” We wish now to 
name an analogous concept : 

Roentgen fltix is the time rate of flow 
of radiant energy evaluated according 
to its capacity to produce ionization 
(per unit length of path in air). 

One kludon is the roentgen flux per 
unit solid angle emitted by a unit 
soirrce. 

D The intensity of a source is its solid- 
angular flux density in a given direc- 
tion. From the luminous unit (1 
candle) this is 1 lumen per steradian. F 
From a source of unit roentgen in- 
tensity (1 plem, shall we call it?), it 
is 1 kludon per steradian. 

This defines the word “intensity” 
precisely, but we often use it loosely. 

We may say “an intense light” when 
we mean an intense source, but also 
when we mean a bright (concentrated) 
source or even when what we mean 
is high illumination. 'tiTien a physi- 
cian says “intense x-ray” he probably 
means high total roentgens to a 
limited area. He might mean many 
roentgens per second. When he 
wishes to express the idea of an in- 


tense source he will most likely call it 
a “fast x-ray tube.” 

In an incandescent electric lamp 
one is interested in total flux, i.e., 
lumens; but in a searchlight one is 
interested in intensity, i.e., candle 
power. So, for therapy one is in- 
terested in plems (intensity) rather 
than in kludons (total roentgen flux). 
So if a manufacturer advertises the 
power of his therapy apparatus in 
quantitative terms, it is plems, not 
kludons, he will write about. (This 
distinction would be of more im- 
portance if one could reflect x-rays 
from a parabolic mirror and so make 
an x-ray searchlight.) 

E Brightness = intensity -f- apparent 
area (for both light and x-ray). 

One must note, however, one large 
practical difference: Take a perfectly 
diffusing surface of finite area. It 
looks just as bright if \dewed ob- 
liquely, but its apparent area is less. 
So it appears less intense. But take 
a flat x-ray source. It appears just 
about as intense measured off at even 
quite a high angle. Its apparent area 
being less, its brightness must be 
greater. 

For light: Intensity ~ cos. d- 
For x-ray: Brightness ~ sec. t? 
We remark in passing that the 
diffusion of light and the scattering of 
x-rays are not the same. 

A corollary of the cosine law for 
brightness is the falling off of illumina- 
tion at oblique angles. But in x-ray 
we are interested in a volume effect, 
namely, the ionization produced by 
the radiation as it passes through (and 
is somewhat absorbed by) the super- 
ficial layers (and in the depth) of the 
body irradiated. This means that the 
obliquity of the surface is of almost 
no importance and we will always take 
the roentgen flux density through an 
area perpendicular to the beam. 

Note that brightness refers to flux- 
density starting out; illwnination and 
irradiation to flux density arriving. 
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ject, but in free air with object far re- 
moved). 

OF WHAT USE? 

To present appearances all this is mostly 
useful as an exercise in thinking. How- 
ever, it might make easier the saying of 
some things. 

The economics of water-cooling a ther- 
apy tube might be expressed by saying 
that such a one runs at 3,000 plems 
(through 0.5 mm. copper), whereas most 
“air-cooled” deep therapy tubes run at 
about 500 plems. 

Primary irradiation might very nicely be 
given in rhothia. Coutard has felt it im- 
portant to treat with not more than about 
a twentieth rhothion but is interested to 
investigate Ameriean high intensity ap- 
paratus at about one rhothion. Total ir- 
radiation as it concerns danger to the 
blood-forming organs (as an indirect meas- 
ure of total energy absorbed by a patient 
or employee) might be recorded in kludon- 
seconds, a less awkward term perhaps than 
square centimeter roentgens. One might, 
in treating a patient suffering from Hodg- 
kin’s disease, with small doses over large 
areas give a total of 100,000 kludon-seconds 
and repeat it twice a week. One would 
have to guard against carrying this too 
far, for the usually accepted safe limit, one 
erythema dose in ten years if integrated 
for half the body surface is only eight mil- 
lion kludon-seconds. And, of course, the 
body will not bear this so well if given in 
months instead of years. I have seen 
dangerous leukopenia follow six million 
kludon-seconds administered over ten 
weeks’ inter\’-al for cancer metastatic in the 
bones. 

For therapy tubes the size of the focal 
spot is of little moment, but for roent- 


genography a high intensity is valuable 
only if the focal spot is not made too large. 
A tube might claim a brightness of 20,000 
aith (1 mm. A1 filter) at 70 kv. (peak) 
for exposure times of V 20 sec. A line focus 
tube would double this. A RotaKx tube 
could claim 300,000 aith under the same 
circumstances. These are only guesses: 
we have not made measurements. Also 
this last paragraph ignores the fact that 
while oiu: roentgen units concern ioniza- 
tion in air, roentgenography is done by 
effect on silver bromide. 

I think that the use of roentgens to re- 
cord tissue dose as well as incident radia- 
tion is productive of ambiguity in thinking 
and writing. I believe that the adoption 
of a uniquely named unit for tissue dose, 
the rliegma, is practical and important for 
clinical records.^ 

I wish to thank Dr. M. G. Lloyd, of the 
National Bureau of Standards, for his en- 
comagement and advice in the develop- 
ment and presentation of these ideas. I 
also owe thanks to Dr. Lauriston Taylor, 
Mr. E. C. Crittenden, both also of the 
National Bureau of Standards, Dr. E. W. 
Martin, Professor of Greek at Stanford 
University, and Dr. James Allen, Professor 
of Greek at the University of California. 

-At the reading of the paper. Dr. E. Pugno-Vanoni 
remarked that he had long been interested in the paral- 
lel concepts of radiologj’^ and illumination and referred 
to two publications: L’Elettrotecnica, 15, 814-817, 
1928, and F. Perussia and E. Pugno-Vanoni, Trattato 
di Rontgen e di Curie-terapie, pp. 165-167, Milan, 1934. 
Although he gave symbols, equations, and dimensions 
for some of the radiological quantities, he did not sug- 
gest names for units. 
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AN X-RAY INQUIRY INTO THE GENESIS OF THE CURRENT OF VENOUS 

BLOOD AND LYMPH‘ 

By Prof. KAROL MAYER, Posmn, Polmid 


Mk S a means of explaining the current of 
venous blood and lymph, x-ray in- 
Yestigation is superior to all other 
methods, the latter being, as a rule, vitia- 
ted by concomitant circumstances of a 
non-physiologic nature, which always leave 
doubt as to whether or not the results ob- 
tained are in complete agreement with con- 
ditions naturally prevailing- in the living 
organism. 

X-ray investigations, together with the 
science of oscillations, so well developed 
at present, enable us to watch in vivo et in 
situ certain hydrodynamic phenomena of 
a similar kind, such as those observed by 
Bjerknes in the surroundings of pulsating 
(respiring) and oscillating globes in water. 
Analogous phenomena were found in other 
objects by Dworak, Guyot, Guthrie, Schell- 
bach, W. van Schaik, and others. Throb- 
bing arteries likewise produce periodical 
changes of hydrodynamic pressure in their 
environment, and these changes are the 
cause of a steadily progressive movement 
of the fluid contained in neighboring veins 
and lymphatic vessels. That fluid flows 
in the direction of negative pressure in the 
thorax, i.e., of resistance considerably 
smaller than that existing in the opposite 
direction on the circumference. The re- 
semblance of the arteries to Bjerknes 
pulsating globes has been pointed out by 
the present writer.® 

Notwithstanding that, at first blush, the 
phenomena observable in the environ- 
ments of arteries and of Bjerknes globes 
differ in outward appearance, they con- 
stitute, nevertheless, one and the same 
physical phenomenon, and their funda- 
mental identity is re%'-ealed by the closer 
scrutiny of facts. 

In this paper we are chiefly concerned 
with the x-ray investigation of this phe- 


nomenon. For the purposes of our inquiry, 
however, we shall also have to glance at 
what happens in any part of the body, say 
in a limb, while the arteries pulsate. 

During that pulsation all the exceedingly 
sensitive veins and lymphatic vessels 
throughout the limb (by no means only 
the so-called “accompanying veins”) re- 
ceive on all sides a series of sudden strokes, 
each of which is scarcely finished before it 
is followed by the next stroke. Hence 
arises a constant pressure upon the ten- 
der veins and lymphatic vessels, just as 
the pressure of some gas upon the walls of 
a vessel is the cumulative effect of the 
gaseous particles incessantly striking 
against the walls of the vessel. At every 
beat of the pulse the limb is suddenly en- 
larged by the new quantity of blood 
entering it, as is proved by plethysmog- 
raphy. But as the tissues of the elastic 
center of the hmb are closely joined to- 
gether, the kinetic energy released by 
every beat of the pulse is continually 
transferred to the easily shifted liquid 
contents of the veins and lymphatic ves- 
sels, and owing to the cumulative effect 
of these moves, which are repeated in 
rapid succession, that liquid is constantly 
propelled in the direction of the least re- 
sistance, i.e., toward the heart. An addi- 
tional factor contributing to bring about 
this result is the circumferential elastic- 
ity of all the tissues, including the skin 
of the limb, which alternately changes in 
bulk in accordance with the rhythmical 
rise and fall of pressure caused by the 
intermittent inflow of arterial blood. 

These phenomena, which are also of 
importance to patholog}’', can be observed 
in vivo et in situ on the x-ray screen during 
irradiation, when a contrasting fluid has 
been introduced into certain canals in the 
organism. I shall give a few examples of 
x-ray investigation illustrating the action 


' Presented before the Fifth International Congress 
of Radio!og>% in Chicago, Sept. 13-17. 1937. 

- Slrahlcntherapie, 56, 285-297, 1936. 
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of transmitted pulsation as described in grasped most easily if we start with a dis- 
the foregoing paragraph. cussion of the simplest instances, such as 

The essential facts of this action will be are accessible to every roentgenologist, 



Fig. 1. Model showing transmission of pulsation: the beat of the pulse in the 
elastic tube A, the artery causes the cross-section of the second tube, V, the vein, 
immersed in liquid, to be contracted, and, consequently, the contents of the vein 
to be pressed out in the direction of the least resistance. 



Fig. 2. Esophagus deprived of peristalsis, seen during systole of heart. Carcinoma cardia:. 

Fig. .3. The same esophagus filmed during diastole of heart. One of a series of films taken at short inter- 
vals, while the breath was held, showing the motion of the contrasting substance, a pure liquid, under the 
influence of the transmitted movements of the esophagus toward the head. 
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and then gradually extend the rules with its environmentj can observe a rhythmical 
which we shall have become acquainted to shifting of the contrasting fluid, synchro- 
cases in which the mechanism of the afore- nous with the beating of the pulse, in the 




Fig. 4. Another esophagus, in upright position. Influence of cardiac pulsation. 

Fig. 5. The same esophagus in the prone position. The transmitted pulsations produce motion in the 
direction of the least resistance, i.e., toward the head. 

said action is neither conspicuous nor 
even immediately perceptible. 

We often see on an x-ray screen trans- 
mitted motions of certain elements in a 
picture of the lungs, the esophagus filled 
with a contrasting fluid, the stomach, the 
duodenum, and other segments of the 
entrails. Under favorable conditions, as 
in esophagi deprived of the peristaltic 
movements or in cases of cardiac carci- 
noma, any roentgenologist who takes the 
pains to notice itandwho eliminates all other 
factors displacing the fluid in the esopha- 
gus, leaving only the pulsatory motions of 


direction of the least resistance, i.e., to- 
ward the mouth. A stream (current) of 
the contrasting fluid moving rhythmically 
backward, the motion being synchronous 
with the pulsatory oscillations of the cir- 
cumference of the region surrounding the 
esophagus, can be seen when watching such 
an esophagus while the patient is prone 
and holding his breath. Nothing but the 
pulsation of the region surrounding the 
esophagus is transmitted to the contrasting 
liquid, causing it to flow. Even when the 
patient is in the standing position it can 
be seen that the contrasting fluid does not 
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by any means remain motionless above the 
constricted cardia of the stomach but 
keeps bobbing up rhythmically, this being 


nomena. The current of liquid in the esoph- 
agus, as described in the foregoing para- 
graph, proves that rh)d;hmical oscillations 



Fig. 6. Control of the motion of the lipiodol filling of the bronchi while the breath is held. The lipiodol 
is first seen in the foremost parts of the bronchi, before it begins, with the pulsation, to undergo a rhythmical 
translocation into the bronchioles, as is shown by the next roentgenogram. 

Fig. 7. This roentgenogram was taken 20 seconds later than the preceding one. It shows that, while the 
breath was held, the contrasting mass was intermittently pushed into the bronchioles. The breath was held 
for 20 seconds. The same position was held continuously. 


merely the pulsatory narrowing and widen- 
ing of the shadow of the esophagus, with- 
out the peristaltic movements. Similar 
phenomena are sometimes observed in 
perfectly healthy esophagi. It is known 
that in a sound esophagus too, the con- 
trasting fluid usually remains in the lower 
region of the esophagus for a certain space 
of time, longer or shorter as the case may 
be; and it is during this time that the 
contrasting fluid becomes noticeable. This 
mechanism of the displacement of the 
fluid can also be studied on x-ray films of 
the esophagus, taken at various intervals 
of time and in different phases of the action 
of the heart or aorta. 

The phenomena connected with the 
genesis of the current of liquid contents, 
whether in the esophagus or in veins, are 
easily studied only in isolation, but this 
study enables us to construct a picture of 
the common cause underl)dng these phe- 


of the dimensions of the circumference in 
vivo et in situ, in the shape of pulsations 
in the whole environment of any tender 
and flexible tube in the living organism, 
are capable of producing in it a continuous 
current of liquid flowing in one and the 
same direction. 

An excellent proof of this assertion is 
afforded by the following instance. As is 
well known, the smaller bronchioles in the 
lungs have no annular cartilages, and there 
are other reasons for which these sensitive, 
thin-walled tubes may be compared to 
veins with an accuracy sufficient for the 
purposes of the present argument. The 
environment of these bronchioles consists 
of connective tissue, sanguiferous and lym- 
phatic vessels, and nerves. 

Since lipiodol in the bronchioles may 
flow in the direction of the negative pres- 
sure of the pleural cavity, conditions are 
also in this respect comparable to those 
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in veins. When the bronchi were filled with co-ordination of the motions in question 
lipiodol and the breath held, I likewise ob- directly in blood vessels made visible by 
served that the contrasting liquid under- means of contrasting fluids, because of the 



Fig, 8. Kymogram of aorta and esophagus filled with contrasting substance in a horizontal position, the 
breath being held. Passive translocation of contrasting liquid toward the head owing to transmitted pulsa- 
tion movements of the esophagus. Film reveals very large and sharp indentations. The movements of the 
contrasting liquid are of a mixed character, and the part borne in them by the current of the liquid is indicated. 

Fig. 9. Kymogram of the vena cava superior. Light and dark stripes can be seen on it, distinctly visible 
in the original, being the expression of the alternating changes in the volume of the environment and of the 
vein. No cardiac suction is needed to produce these changes, as is proved by the following experiment; 
From the cut vena femoralis of the hyperemized leg of an animal, venous blood flows out, with distinctly notice- 
able pulsation, merely because of the oscillations, enhanced by the arterial hyperemia, in the volume of the 
whole leg. 


went, simultaneously with every pulse of 
the environment, rhythmical shiftings to- 
ward the circumference, i.e., steadily on- 
ward in the direction of the least resist- 
ance (Bonders’ pressure). This stream of 
the contrasting liquid due to the influence 
of transmitted pulsation is observable 
both in the distant parts at the periphery 
of the lungs (the upper dexter lobe) and in 
the vicinity of the heart. 

Although it is difficult to investigate the 


rapidity and small amplitude of these 
motions, nevertheless, valuable ser\dces 
may be rendered here by short-time x-ray 
photographs or snapshots, x-ray kinema- 
tography, radiokymography, and densog- 
raphy. By these aids we are enabled to 
e-xamine not only the action of the rapid 
oscillations of the volume in the shape of 
ordinary pulsation but also the action upon 
the current of venous blood and l}unph of 
slow changes in the volume of the sur- 
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rounding tissues, changes .due to various 
psychic states, chemical substances, irri- 
tations of certain tiny branches of the 



Fig. 10. Transmission of impetus; at the 
moment when the first ball, 1, strikes against a 
row of balls, its entire kinetic energy is imparted 
to the last ball, while the other balls do not move. 
The first ball, 1 , may be taken to represent, for the 
sake of our argument, the pulsating arterial blood, 
the last ball, G, the venous blood, and the inter- 
vening balls, the layers of tissue between those 
liquids. 

nervous system, varying states of the 
pneumothorax, etc. Lastly, I have made 
use in my experiments, of tissue infiltra- 
tion over an area varying ad libitum by 
means of inter-tissue injections of con- 
trasting compounds. The technic of such 
injections of contrasting chemicals was 
substantially the same as that of C. L. 
Schleich’s method of local anesthesia. 
Circumferential oscillations, e.g., of a 
limb, can be modified in various ways, 
especially by a greater or lesser amount of 
pressure upon the arteries carrying the 
blood to the limb. 

On the basis of my x-ray investigations 
I have arrived at the following conclusions ; 

1. The simplest conditions causing the 


venous blood and lymph to pass from 
the periphery to the heart exist in the 
small bone ducts with blood vessels run- 
ning through them. As the arteria nutricia 
and the vein, both immersed in lymph, run 
along the inside of the stiff-walled bone 
ducts, the sudden influx of arterial blood 
at every beat of the pulse distends the 
lymphatic liquid surrounding the artery. 
At the same time the vein also experiences 
over the entire surface of its tender wall, 
a stroke or sudden compression through 
the medium of the lymph, in consequence 
whereof the venous blood and lymph are 
propelled, at every beat of the pulse, ex- 
clusively in the direction of the least re- 
sistance, i.e., toward the heart; and this 
again entails a fresh influx of venous blood 
and lymph from the circumference. Hence 
it follows that, in the last instance, the force 
moving the venous blood and lymph in the 
vasculat ducts of all the bones is the same 
pressure of liquid as that operating in 
accordance with Archimedes’ law. The 
system of bones is one of the two principal 
component parts of the body; hence the 
above-mentioned force is the proper cause 
of the current of venous blood and lymph 
in a considerable part of the human or- 
ganism. 

2. Analogous conditions prevail in other 
parts of the body. With every beat of the 
pulse the suddenly growing pressure pro- 
duces greater rigidity (hardness) in the whole 
region surrounding all the venous and 
lymphatic vessels, just as in the bone ducts, 
for these vessels are enclosed not only by 
tougher and tenser arteries but also by 
tenser tissues, which are in consequence of 
their structure less sensitive than the easily 
shifted liquid contents of the venous and 
lymphatic vessels. 

At every beat of the pulse the sudden 
shock issuing from the whole surface of 
the artery is transmitted to the adjacent 
layers of tissue. This motion is trans- 
mitted from layer to layer without pro- 
ducing any movement in them until the 
last layer is reached. This one does not 
offer resistance and can move forward 
without hindrance, being the liquid con- 
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tents of the venous and lymphatic vessels. 
This liquid layer, in the shape of venous 
blood and lymph, is put in visible motion 
in a similar way as the last ball in the 
well-known physical experiment of a series 
of elastic balls. If we set the first ball 
going so that it strikes the next then this 
motion is invisibly transmitted from hall to 
ball, and only the last of the series, not 
encountering any resistance, moves for- 
ward in a way distinctly perceptible to the 


eye. Thus the last ball (the venous blood) 
acquires the whole energy of the first 
striking ball (the arterial blood) while the 
intermediate balls (the tissues dividing the 
venous blood from the arterial blood) may 
remain motionless. The final result, in the 
shape of a flowing current, is great beyond 
expectation; first, because of the sudden- 
ness and rapidity of the strokes, and then, 
above all, owing to the cumulative effect 
of the frequently repeated single actions. 



A NOTE ON THE USE OF CLINICAL DOSAGE METERS USING 
A THIMBLE IONIZATION CHAMBER 

By M. C. REINHARD, M.A., Buffalo, New York 
From the State Institute for the Study of Malignant Disease; Burton T. Simpson, M.D., Director 


nil ONIZATION instruments used to meas- 
ure the amount of radiation delivered to 
a patient may be classified into two 
groups: (1) those which measure the ra- 
diation transmitted through the filter, thus 
acting as a check on the filter as well as the 
output of the generator; (2) those whose 
chambers are placed on the skin of the pa- 
tient and measure both the incident and the 
scattered radiation. The first type has an 
arbitrary scale to measure intensity and 
must be calibrated to read in roentgens for 
each individual generator. The second 
type may be read in roentgens directly. 

Obviously the use of either type offers 
the roentgenologist a feeling of certainty in 
his ability to control and measure the num- 
ber of roentgens delivered to his patient. 
On the other hand, there are certain dis- 


advantages associated with both types and 
it is the purpose of this paper to call atten- 
tion to some of these disadvantages and 
the possible inadvisability of their use 
without definite precautions. 

One of the principal disadvantages of 
type one was illustrated definitely at a re- 
cent calibration of a 400,000-volt x-ray 
generator. This generator was equipped 
with a small thimble ionization chamber 
located in the center of the x-ray beam 
several inches below the filters and con- 
nected to the measuring instrument located 
on the control stand. This instrument 
served to integrate the amount of radiation 
and yet by its location was used as a con- 
stancy meter. The thimble chamber of the 
cahbrating r meter was placed approxi- 
mately 50 cm. below the integrating cham- 



Fig. 1. Shadow cast by a chamber tube in a phantom: 1, at the surface; 2, at 4 cm. depth; 3, at 8 cm. 
depth; 4, at 12 cm. depth, and 5, at 19 cm. depth. 
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ber which in turn was 40 cm. from the 
target. Since the portion of the metallic 
tubing connecting the ionization chamber 
with the measuring instrument (so-called 
chamber tube) was in the beam, it was rea- 
sonable to suppose that this metal might 
cast a shadow. To confirm this belief and 
determine the amount of absorption in the 
chamber tube, ionization measurements 
were made with the integrating chamber in 
place and again with the chamber removed. 
There was a difference of 8 per cent in the 
measurements, or in other words, the in- 
tegrating chamber tube was casting a 
shadow detectable at the distance men- 
tioned. In order to confirm this point, 
additional measurements were made rvith 
a thimble ionization chamber smaller in 
diameter than that of the integrating cham- 
ber tube, at distances of 5 and 15 cm. below 
it. The small chamber was used so as to 
be completely within the shadow of the in- 
tegrating chamber. At the distance of 5 
cm. there was a 12 per cent absorption and 
at 15 cm. there was an absorption of 10 per 
cent by the chamber tube. From these re- 
sults we conclude that even for hard radia- 
tion generated by 400,000 volts the cham- 
ber tube casts an appreciable shadow de- 
tectable at distances at least as far as 50 
cm. below. 

In the second group of dosage-measuring 
instruments in which the ionization cham- 
ber and tube are placed directly on the skin 
of the patient with the chamber itself lo- 
cated in the center of the beam, not only 
the intensity of the incident radiation is 
determined but also the maximum amount 
of back-scattering. However, since the 
chamber tube is frequently of metal, it 
follows that here, too, there may be a 
shadow cast. To determine the existence 
of this shadow and the depth at which it is 
determinable, a thimble chamber and cham- 
ber tube were placed on the surface of a 
wood phantom with photographic films in 
the phantom at various depths, 0, 4, 8, 12, 
and 19 cm. below the surface. Figure 1 
shows the result of a short exposure of this 
set-up to 200,000-volt x-rays filtered by 0.5 
mm. of copper and ver}” definitely indi- 


cates that the chamber tube casts an ap- 
preciable shadow even to a depth of 19 cm. 
below the surface of the phantom. The 
chamber tube may be constructed of or- 
ganic material instead of metal which 
would tend to reduce considerably the 
shadow cast. 

Obviously, if the chamber were not cen- 
tered in the treatment area, but located 
near the sides or corners of the radiation 
area, this shadow effect would be negligible. 
However, it is well known that the inten- 
sity of the radiation decreases rapidly at 
the periphery of the treatment area, the 
decrease frequently being as much as 20 
per cent less than in the center. The plac- 
ing of the chamber at the edge of the beam 
might result, therefore, in the center area 
receiving 20 per cent more radiation than 
was indicated by the dosage meter. 

Another difficulty encountered in plac- 
ing the thimble chamber on the skin, is the 
degree of submergence. The ideal arrange- 
ment would be to have the chamber one- 
half submerged, but this is practically im- 
possible at all times and the difference in 
the reading obtained with the ionization 
chamber just lying on the skin, as would be 
the case over a bony structme, and when it 
is completely submerged, as it maybe when 
treating an abdomen or breast, is approxi- 
mately 12 per cent. This amount may 
represent the difference between two areas 
on the same patient or on different patients, 
although the dosage meter may show the 
same reading in both cases. 

CONCLUSIONS 

This note calls attention to ; 

1. The existence of a shadow cast when 
a thimble ionization chamber with a metal 
chamber tube is placed in the radiation 
beam either between the filter and the skin 
or directly on the skin. 

2. The variations in intensity when the 
thimble ionization chamber is placed in the 
center or at the periphery of the radiation 
area. 

3. The variation in intensity with the 
degree of submergence of the chamber on 
the skin surface. 



THE ROENTGEN TREATMENT OF LEUKEMIA, WITH REPORT OF A PREGNANCY IN A 

CASE OF LYMPHATIC LEUKEMIA 

By EDWARD K. HARRISON, M.D., and ROBERT J. REEVES, M.D., 

Diirhmn, North Carolina 

From the Roentgen-ray Department of Duke Universit 3 '' Medical School and Hospital 


jjll EUKEMIA was first described in 
I 1845, b}’’ Virchow and Hughes Ben- 
^ nett, who independently discovered 
the disease but did not describe the differ- 
ence in the cell t 3 ’pes. In 1891, Ehrlich de- 
scribed the different cell t)'pes which dis- 
tinguish the m 3 ’’eloid from the leukemoid 
form of the disease. 

Since its discovery, cases of leukemia 
have been met vdth in increasing numbers 
as diagnostic methods have been improved. 
Various methods of treatment have been 
used for the relief of this condition. Among 
the drugs used are arsenicals, Fowler’s solu- 
tion, ars 3 dene “Roche” and arsacetin, iron 
and benzol, and tuberculin. Vaccines and 
serums have been used -with some success 
and are advocated b 3 ^ Curschmann (2) and 
Cole 3 ’- (3). Artificial p 3 Te.xia has also been 
used in its treatment, and transfusions are 
of great value as a supportive measure. All 
of these methods have definite value and 
are still used as supportive measures, es- 
peciall 3 ^ in locations where roentgen ra 3 's 
are not available. At the present time, 
roentgen ra 3 "s are the unquestioned method 
of choice for the treatment of all forms of 
leukemia. Contributions to the hterature 
b 3 f Sarasin (4), Sgahtzer (5), Danger (6), 
Leucutia (7), Keith (8), Stewart-Harrison 
(9), and Golden (10) give various technics 
of methods used. 

Credit for the first treatment of leukemia 
with roentgen therap 3 ’’ seems to belong to 
Dr. 'N. A. Puse 3 ^ who reported poor results 
in the treatment of a case in 1902. In 
1903, however, Dr. Nicholas Senn re- 
ported treating a case with roentgen ra 3 ^s 
with good results. Progress in the roentgen 
therap 3 ' of leukemia has been rapid since 
that time. 

Some workers, as Pine 3 " and Riach (11) 
and Amott and Gloor ('12), believe that 


best results are obtained by using drugs 
to support the roentgen rays. We are not 
in agreement vfith this, however, as a rou- 
tine procedure, as it is difficult to estimate 
the effect of the rays alone on bone marrow, 
and even more difficult to estimate the 
effects of x-rays and drugs together. 

Our series consists of 47 cases, three of 
the aleukemic type, 12 of lymphatic, and 32 
of myeloid leukemia. Of these cases, 16 
(or 34 per cent) are still living, while 31 
(or 66 per cent) are dead. 

The following statistical data are pre- 
sented for comparative purposes; 

I. Average age our cases : 

{a) Aleukemic cases, 23.3 3 ’’ears 

(b) Leukemic cases, 47.0 years 

(c) jMyeloid cases, 38.3 3 ’'ears 

II. Average duration of illness : 

(a) Aleukemic cases, 3.3 years 

(b) Leukemic cases, 2.0 years 

(c) IMyeloid cases, 2.5 years 

III. Average duration of illness before medical 

aid was sought: 

(a) Aleukemic cases, 1.5 j'^ears 

(b) Leukemic cases, 10.5 months or O.SS 

year 

(c) M 3 'eloid cases, 1 year 

IV. Average number of treatments 

(fl) Aleukemic cases, 4 

(b) Leukemic cases, S 

(c) M 3 ’^eloid cases, 9. 

While roentgen ra 3 ’^s are the method of 
choice for the treatment of leukemia, there 
is some question as to the best manner 
of using these rays. It is the purpose of 
this paper to consider the various t 3 ’’pes and 
manner of treatment. 

Our cases were treated b 3 ’’ the local ap- 
plication of the ra 3 ’-s, by general radiation, 
the so-called “spra 3 ’’ method,” and by a 
combination of both methods. 

The spra 3 ^ method was first used by 
Dessover in 1905 and revived during the 
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last few years. From a study of our results, 
it seems that the spray method is the best 
form of therapy and this is also the opinion 
of writers such as Hunter (13), Siciliano 
(14), and Dale (15). 

The dosage varies between 25 to 50 r 
units, alternating front and back. Daily 
treatments were usually given to alternate 
fields until a total of from 100 to 300 r was 
received, the total dose depending on the 
white blood count and the general condi- 
tion. Irradiation was stopped when the 
white blood count dropped to 40,000 and 
no irradiation was given by any method 
when the count reached 20,000. 

The spray method seems superior in 
that there is no roentgen sickness and more 
of the bone marrow as well as the circulat- 
ing blood is irradiated. Both of these facts 
are due, we believe, to the comparatively 
low dose given at each treatment, the low 
total dose, thereby necessitating fewer 
treatments as shown by a table of compari- 
sons. In irradiating a large area, the bone 
marrow shows rapid response. 

Average number of treatments of cases 
treated by 

(c) Local method, 9 

(b) Spray method, 5 

(c) Both methods, 14. 

Patients receiving spray treatments are 
symptom-free for longer periods of time, as 
the table indicates. In addition, patients 
treated by the spray method develop a 
resistance to the rays very slowly and 
hence can be carried over a longer period 
of time. 

Finally, the results derived from the 
spray method are better than the results of 
local treatment or local and spray com- 
bined as the following table clearly shows: 

Results of treatment by: 


Percentage Percentage 

Living Dead 

Local 22 78 

Spray 84 IG 

Both 56 44 


It has been suggested that the spray 
method might cause serious injury to the 
bone marrow, resulting in aplastic anemia. 


We do not feel that there is any such danger 
from the rays when properly administered 
by competent radiologists, and autopsy 
reports such as that of Ogilvie (16) would 
seem to bear out our belief. If the dose is 
kept low and frequent blood studies made, 
it is not difficult to get the blood to a nor- 
mal level. The spray method is, of course, 
contra-indicated in the aleukemic form of 
the disease. We do not feel that the actual 
life span is increased, but the useful period 
of life is distinctly prolonged. 

The etiology of leukemia being unknown, 
various theories have been brought for- 
ward, notably infection, neoplasm, and 
hormone disturbances, but none of the 
theories has been substantiated. Of our 
47 cases, 47 per cent gave a history of pre- 
vious severe infection such as pneumonia, 
cellulitis, or other acute infections. Practi- 
cally all the cases gave a history or showed 
evidence of dental caries, sinusitis, or 
chronic tonsillitis, but we did not count 
such infections in determining our figures. 
The percentages for the different types are 
as follows : 

Aleukemic, 33 per cent 
Lymphatic, 20 per cent 
Myeloid, 57 per cent. 

While these figures are not conclusive, 
they would seem to lend weight to the in- 
fection theory. Curschmann (2) reports 
two cases of chronic leukemia that showed 
distinct improvement during the attack of 
an acute infectious disease. One case had 
influenza and the other erysipelas. These 
reports would seem to support the infection 
theory, as would Coley’s reported success 
with erysipelas serum. 

One of our cases of myeloid leukemia be- 
came pregnant 16 months after her first 
x-ray treatment. Leukemia complicating 
pregnancy is comparatively rare. 

CASE REPORT 

Mrs. V. S., a 30-year-old white housewife, 
was first admitted to Duke Hospital on 
Jan. 19, 1934, complaining of loss of weight 
for the past eight months and of a mass in 
her left side of two weeks’ duration. Her 
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general health had been good up to the 
onset of her present illness. In the Sum- 
mer of 1933, she began to lose her ap- 
petite, whereupon she lost weight and grew 
steadily weaker. No new symptoms de- 
veloped until Jan. 4, 1934, at which time 
she noticed a lump in the left side of her 
abdomen. The lump was not tender nor 
painful, but she stated that she felt a 
sensation of weight. The mass did not 
seem to increase in size. Careful question- 
ing failed to elicit any history of chills, 
fever, hemorrhage from the mucous mem- 
branes or into the skin. Apparently there 
had been no systemic reaction other than 
the loss of weight and progressive weak- 
ness. 

The essential features of the physical 
examination on admission were moderate 
tachycardia and evidence of weight loss. 
The liver margin could be felt about two 
fingers below the costal margin on deep 
inspiration. The liver edge was quite firm 
but not tender. The spleen was very large, 
extending to the mid-line and the lower 
edge disappeared in the left iliac fossa. 
The margin of the spleen was very sharp, 
but not nodular nor tender. There was a 
soft systolic murmur at the apex of the 
heart, which was accentuated by exercise. 
The remainder of the physical examination 
was essentially non-contributory. 

Laboratory Studies . — Examination of the 
blood revealed a red cell count of 3,100,000; 
hemoglobin 68 per cent; Sahle (10.5 gm.) 
per 100 c.c. of blood. The white cell count 
was 160,000 with a marked predominance 
of lymphoid cells, 38 per cent lymphocytes 
and lymphoblasts. The red cells were 
thought to be somewhat pale but otherwise 
not abnormal. No nucleated red cells were 
found. The platelets were decreased, the 
count being 160,000 per c.mm. The basal 
metabolism was plus 28. Urine and stool 
examinations were entirely negative. 

During this admission, the patient re- 
ceived three roentgen-ray treatments of 
ISO r each to the spleen on three successive 
days. On Jan. 24, 1934, five days after 
admission, the patient stated that she felt 
much better and refused to stay longer. 


She left the hospital that day with a white 
blood count of 175,000. 

Her follow-up was as follows : 

She returned Feb. 23, 1934, stating she 
felt much stronger and that the mass in the 
left side of her abdomen was smaller. Ex- 
amination showed the liver to be of the 
same size as on discharge, but the spleen 
could be felt 6 cm. below the costal margin 
in the left anterior axillary line. Her white 
blood count was 26,000 and no x-ray 
therapy was given. 

On April 12, 1934, she returned and the 
liver and spleen were not palpable. White 
blood count was 9,850. No x-ray was 
given. She continued about the same for 
a period of six months. 

On Oct. 24, 1934, she was feeling well 
and had gained weight. The liver and 
spleen were not palpable. The white blood 
count was 14,400. No x-ray was given. 
She continued well until April 2, 1935, 
when she returned with former symptoms. 
The liver was palpable 3 cm. below the 
costal margin and the edge of the spleen 
was 5 cm. below the costal margin. A 
mass was present in the lower abdomen, 
which on bimanual examination was found 
to be an enlarged uterus. No hemorrhage 
was present in the eye grounds, skin, or 
mucous membranes. 

Laboratory Studies . — Examination of the 
blood revealed the red cell count to be 
3,380,000; hemoglobin 74 percent; Sahle, 
11.5 gm. per 100 c.c. of blood. The white 
count was 34,000. No differential was re- 
ported. The platelet count was 420,000 
by the method of Rees and Ecker. 

Because of the patient’s general condi- 
tion, the pregnancy was interrupted. The 
patient stayed in the hospital for ten days 
and was discharged on April 12, 1935, with 
a white count of 21,600. On the day before 
discharge, she was given 100 r to the spleen. 

While in our case, it was thought ad- 
visable to end the pregnancy, there are 
cases on record, as those reported by 
Danger (6) and Kaplan and Connery (17), 
in which the pregnancy was allowed to 
go to term and a normal infant delivered. 

Oct. 19, 1935, she returned complaining 
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of weakness and loss of weight. The liver 
was not palpable. The spleen was 4 cm. 
below the costal margin. The white blood 
count was 90,000. Therapy consisting of 
200 r units was given locally over the 
spleen. The patient continued well until 
Aug. 27, 1936, when the white count was 
90,000. She was given 100 r to the front 


of the body by the spray method and 
the next day another 100 r to the posterior 
surface of the body. She showed much 
improvement and was able to do her 
housework. In January, 1937, the white 
cell count had risen to 33,850 and another 
100 r units was given to the anterior body 
surface. Since that time, the patient has 


CHART I 


Duration No. 


Case 

No. 

History 

No, 

Age 

Onset 

Admis- 

sion 

Last 

Visit 

of 

Illness 

High 

Count 

Low 

Count 

Treat- 

ments 

Result 

Aleukemic 

1 

1780 

33 

6 mos. 

11/12/30 

2/16/35 

4 yrs. 8 











mos. 

5,400 

1,270 

3 

Died 

2 

15215 

23 

4 yrs. 

6/14/32 

6/28/32 

4 yrs. 

1,125 

160 

3 

Died 

3 

47032 

14 

2 mos. 

12/31/34 

3/20/35 

5 mos. 

23,720 

1,920 

7 

Living 


Leukemic 


1 

701 

31 

6 mos. 

9/18/30 

1/23/31 

10 mos. 

35,200 

5,800 

1 

Died 

2 

6983 

33 

2 mos. 

8/9/31 

10/14/34 

3 yrs. 

34,950 

20,500 

4 

Living 

3 

10813 

49 

19 mos. 

1/25/32 

4/10/34 

4 yrs. 

190,000 

185,000 

1 

Died 

4 

13347 

50 

2 yrs. . 

4/19/32 

10/20/32 

2V2 yrs. 

115,000 

16,750 

10 

Died 

5 

33719 

54 

3 yrs. 

1/18/34 

1/26/34 

3 yrs. 

214,000 

164,000 

2 

Died 

6 

47021 

62 

2 mos. 

12/26/34 

2/18/37 

2 yrs. 

218,000 

4,800 

17 

Died 

7 

47033 

49 

6 mos. 

12/31/34 

7/6/36 

2 yrs. 

275,000 

29,000 

32 

Died 

8 

49376 

24 

2 mos. 

2/23/35 

4/23/35 

4 mos. 

146,000 

20,300 

5 

Died 

9 

65778 

52 

6 mos. 

7/25/35 

8/26/35 

7 mos. 

158,000 

7,000 

3 

Died 

10 

59428 

82 

lyr. 

10/27/35 

2/6/37 

2 yrs. 

162,000 

38,000 

11 

Died 

11 

63611 

52 

3 mos. 

2/10/36 

2/14/36 

1 yr. 

18,900 

3,600 

2 

Died 

12 

65312 

55 

10 mos. 

4/3/36 

5/28/37 

2 yrs. 

39,000 

7,600 

13 

Living 


Myeloid 


1 

2080 

60 

6 mos. 

11/28/30 

2/2/31 

9 mos. 

170,000 

39,700 

3 

Died 

2 

2766 

61 

6 mos. 

1/13/31 

3/17/31 

8 mos. 

74,000 

18,800 

10 

Living 

3 

7212 

68 

lyr. 

8/24/31 

2/21/32 

lyr. 

294,000 

, 47,000 

11 

Living 

4 

10671 

63 

5 yrs. 

1/19/32 

4/28/32 

5 yrs. 

11,600 

1,600 

2 

Died 

5 

18002 

36 

5 mos. 

9/16/32 

10/16/36 

4'/2 yrs. 

290,000 

24,300 

26 

Died 

6 

18919 

7 

2 days 

10/7/32 

10/8/32 

4 days 

84,000 

80,000 

1 

Died 

7 

19774 

55 

2 yrs. 

10/31/32 

11/5/32 

2 yrs. 

300,000 

195,000 

1 

Died 

8 

27675 

22 

lyr. 

7/19/33 

11/17/34 

2 yrs. 

359,000 

3,760 

25 

Died 

9 

31699 

39 

2 mos. 

11/13/33 

4/10/37 

4V2 yrs. 

319,000 

6,100 

23 

Died 

10 

32209 

50 

lyr. 

11/29/33 

2/9/35 

2 yrs. 

294,000 

182,000 

5 

Died 

11 

33662 

60 

2 yrs. 

1/12/34 

7/9/34 

2V2 yrs. 

491,000 

30,000 

8 

Living 

12 

33859 

30 

8 mos. 

1/19/34 

7/14/37 

4 yrs. 

175,000 

9,200 

16 

Living 

13 

39245 

26 

lyr. 

6/13/34 

6/23/34 

lyr. 

125,000 

60,000 

1 

Died 

14 

40913 

33 

lyr. 

7/23/34 

8/10/34 

1 yr. 

128,000 

50,000 

7 

Died 

15 

42934 

40 

lyr. 

9/7/34 

6/27/37 

4 JTS. 

409,000 

9,700 

36 

Died 

16 

45411 

49 

1 yr. 

11/5/34 

8/24/36 

3 yrs. 

330,000 

10,900 

7 

Living 

17 

46809 

22 

4 yrs. 

12/9/34 

2/19/35 

4 yrs. 

150,000 

9,000 

5 

Died 

18 

48067 

54 

8 mos. 

2/5/35 

6/24/36 

2 yrs. 

200,000 

18,750 

3 

Died 

19 

52364 

25 

2 yrs. 

5/10/35 

0/7/35 

2 >TS. 

46,320 

7,220 

3 

Living 

20 

54060 

16 

3 wks. 

6/19/35 

0/28/35 

1 mo. 

320,000 

1,450 

3 

Died 

21 

54455 

42 

10 mos. 

6/27/35 

12/12/36 

16 mos. 

431,000 

14,800 

22 

Died 

22 

59220 

20 

13 mos. 

10/7/35 

7/28/37 

3 yrs. 

233,200 

11,300 

10 

Died 

23 

59640 

26 

22 mos. 

10/21/35 

12/18/36 

1 yr. 

190,000 

26,360 

2 

Died 

24 

60332 

30 

8 mos. 

11/4/35 

12/9/36 

2 yrs. 

380,000 

8,500 

8 

Living 

25 

61376 

19 

2 yrs. 

12/2/35 

9/3/37 

4 yrs. 

106,000 

4,200 

4 

Living 

26 

71574 

64 

11 mos. 

8/11/36 

4/5/37 

IVs yrs. 

93,000 

3,200 

5 

Living 

27 

73615 

54 

6 mos. 

9/21/36 

6/17/37 

1 JT. 

37,000 

2,500 

3 

Living 

28 

73798 

21 

1 yr. 

10/7/36 

6/28/37 

2 vrs. 

198,000 

5,100 

6 


29 

73811 

26 

16 mos. 

9/23/36 

9/14/37 

2 >Trs. 

489,000 

10,400 

6 


30 

80353 

43 

10 wks. 

2/16/37 

3/21/37 

3 mos. 

135,000 

1,950 



31 

83233 

41 

1 yr. 

4/19/37 

9/3/37 

1 yr. 

410,000 

48,000 

6 


32 

None 

44 

6 mos. 

8/1/33 

9/20/33 

1 yr. 

135,000 

41,600 

0 

Died 
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been getting along about the same. At 
the time of her latest visit, April 2, 1938, 
her red cell count was 3,355,000 and her 
white cell count was 32,100. The glands 
in the left axilla were much enlarged and 
she was given 250 r units to this area. 

This case is reported in detail not only be- 
cause of the pregnancy occurring during 
the course of a chronic leukemia, but also 
because it shows how well these cases can 
be controlled by roentgen therapy and, in 
addition, the superiority of the spray 
method over the local application of the 
roentgen rays. 

SUMMARY AND CONCLUSIONS 

Chart I is a summary of our cases. 

From a careful study of 47 cases of leu- 
kemia, we have concluded : 

1. That roentgen rays are the method 
of choice for the treatment of all forms of 
leukemia. 

2. That the so-called ‘ ‘spray method” is 
the best manner of applying rays, except 
for reducing the size of the spleen or the re- 
sistant superficial glands. 

3. That drugs and other supportive 
measures should be used only as indicated 
and not routinely. 

4. The question of interruption of preg- 
nancy depends on the patient’s general 
condition, as the full-term birth of a num- 
ber of normal children have been reported. 
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INFLUENCE OF LOW TEMPERATURE ON RECOVERY FROM 

ROENTGEN RAYS^ 

By EVELYN VANDERWILT COOK, B.A., M.A., Iowa City, Iowa 

From the Department of Radiology, College of Medicine, and the Department of Zoology, 

State University of Iowa 


|||T is well known that various cells and 

tissues differ markedly in susceptibility 

to roentgen radiations ; cells in different 
phases of mitosis as well as tissues in vari- 
ous stages of differentiation show differen- 
tial responses to their irradiation. The 
factors which influence and determine this 
susceptibility are not very well known, but 
the results of this investigation indicate 
that the temperature and the metabolic 
activity of cells after exposure to roentgen 
rays may be important factors in determin- 
ing the amount of injury produced, i.e., 
the effect of a given dose of roentgen rays 
may be diminished or enhanced according 
to treatment following irradiation. In this 
experiment temperature was the factor 
altered. 

The material used was Ascaris. Eggs 
were taken from the anterior one-quarter 
inch of the uteri of Ascaris eqiiorum (mega- 
locephalia), variety univalens, which had 
been kept in a refrigerator at 5° C. for 
not longer than thirty days. Eggs taken 
from this portion of the uteri were in the 
pronuclear stage, and developed at a very 
uniform rate subsequent to being placed 
at 25 ° C. All observations were made upon 
the living eggs by means of an ordinary 
high power microscope. Eggs were washed 
free from uterine material, placed in a 
normal saline solution, and evenly dis- 
persed through the fluid. 

After one hour at 25° C. the eggs were 
divided into control and experimental por- 
tions, A and X, respectively. At this time 
the experimental portion was irradiated at 
room temperature with a dose of 5,000 
roentgens. The roentgen-ray apparatus 
used was a double cross-arm, mechanically 


rectified unit which energized a Coolidge 
broad focus, universal air-cooled tube at 
130 kv.p. and 5 ma. The distance was 25 
cm. at which point the dose delivered was 
about 200 r per minute, as measured in air 
by means of a Victoreen dosimeter. Eggs 
were irradiated in a petri dish, 5 cm. in 
diameter, containing solution from 1 to 2 
mm. in depth. The dish was supported 
by an ordinary roentgenographic table. 
Since all irradiations were made under ex- 
actly the same conditions, no attempt was 
made to calculate the back-scatter. 

Immediately following irradiation, both 
the control portion A and the experimental 
portion X were placed at 5° C. and left 
there continuously throughout the experi- 
ment. At the same time that portions A 
and X were placed at 6° C., a small sample 
of eggs was taken from each and allowed 
to remain at 25° C. in order to observe 
the immediate effects of irradiation upon 
development. In order to determine 
whether temperature might in any way 
alter the effects of irradiation, small 
samples, both of control and radiated eggs, 
were removed to 25 ° C. after intervals vary- 
ing from three days to six months. Ob- 
servations upon cleavage were made and 
recorded hourly during the first 14 hours at 
25 ° C. After one week at 25 ° C., embryonic 
development had been completed, and the 
number of normal and abnormal embryos 
was recorded. Table I lists the samples 
observed together with some of the results. 
Ao da. and Xo da. indicate samples taken 
from portions A and X, respectively; sub- 
scripts indicate length of time at 5° C. 
following irradiation. 

The above procedure was repeated with 
three different lots of eggs, taken from the 
uteri of different worms, and results were 
found to be essentially the same in each 


’ Aided by a grant from the Committee on Radia- 
tions of the National Research Council and by the 
Rockefeller Foundation for Work on Cellular Biology. 
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case. Each lot contained thousands of 
eggs, while separate sanlples observed for 
development (as listed in Table I) always 
contained from 500 to 1,000 eggs. During 
the six months this material was kept at 


used as criteria in determining the influence 
of low temperature on recovery. 

(1) Delay in Cleavage . — The controls 
cleave in a very uniform manner. Only 
about forty-five minutes elapse between 



Fig. 1. Cleavage delay resulting from 5,000 r in one-cell stage. Irradiated embryos reach the many-cell stage 
in about 48 hours. Each 0 and X represents count made on a sample of from 500 to 1,000 eggs. 


5° C. no deleterious effects were noted 
upon the controls. Samples placed at 25° 
C. after this intert'^al showed the same rate 
and uniformity of development as was 
shown by the first sample. 

The effect of 5,000 roentgens upon 
Ascaris eggs manifests itself in two distinct 
ways which can readily be observed by 
following their development under a micro- 
scope. These two irradiation effects were 


the first appearance of division and the 
moment when all eggs are in the two-cell 
stage. However, the irradiated eggs are 
delayed from two to five hours. Whereas 
all the controls divide during the fourth 
hour at 25° C., the irradiated eggs divide 
during the sixth, seventh, eighth, and 
ninth hours. This is graphically repre- 
sented in Figure 1. Subsequent divisions 
appear to be still further delayed, yet in 
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no case was there evidence of cell division both control and irradiated groups show a 
being completely inhibited. In all the very slow decrease in percentage of normal 
samples removed from 5° C. after various embryos. 

intervals, no change could be observed in From the data here presented, it is not 
rate of cleavage, all samples from the ir- ■ possible to state whether it is the tempera- 



Fig. 2. Percentage normal embryos developing after varying intervals at 5” C. immediately following ir- 
radiation. Symbols represent same number as in Figure 1. 


radiated group showing the same delay 
as represented in Figure 1 . In other words, 
no recovery in cleavage delay resulting from 
irradiation was observed. 

(2) Development of Abnormal Embryos. 
— After developing one week at 25° C., at 
least 98 per cent of the controls are in 
the normal-coiled embryo stage. Irradi- 
ated eggs show only from 1 to 2 per cent 
normal embryos; the remaining ones are 
abnormal, consisting of unorganized 
clumps of cells. However, the number of 
normal embryos appearing in irradiated 
samples increased tvith the length of time 
they had been kept at 5 ° C. following ex- 
posure to roentgen rays. This is shown in 
Figure 2. From this graph it can be seen 
that the maximum recovery seems to be 
reached in about eight weeks, after which 
no significant change is noted until about 
seven months at 5 ° C. After seven months, 


ture factor (cold) or the inactive state 
resulting from cold which is the determin- 
ing factor in lessening the amount of injury 
produced by radiations. 

Experiments by Clark (1) would indicate 
that temperature may be the more impor- 
tant factor. There are also experiments 
in which heat is used to increase the effect 
of roentgen rays (2) . 

However, the metabolic activity of cells 
may also be an important factor. Strange- 
ways and Fell (3), using tissues of em- 
bryonic fowl, found that in irradiated em- 
bryos “the degenerative changes produced 
in tissues by the indirect action of x-rays 
were greatly delayed, if not completely 
arrested, by maintaining the irradiated 
embryo at a low temperature after ex- 
posure and thus inhibiting metabolism.” 
They conclude, therefore, that “the degen- 
erative changes induced in tissues of six- 
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day embr)’'os by x-rays are intimately re- 
lated to cell metabolism, since they are in- 
hibited or greatly retarded when metabo- 
lism is arrested b}^ low temperature.” 

Ancel and Vintemberger (4), performing 


cell division is checked.” In his summary 
he states; ‘‘The activity of cells after 
exposure is a factor in determining the 
amount of injury produced.” 

This same idea is expressed by Evans 


TABLE I. — SAMPLES PLACED AT 25° C. AFTER VARYING INTERVALS AT 5° C. 

FOLLOWING IRRADIATION 


Samples 

Description 

Time at 5“ C. 
Following 
Irradiation 

Delay in 

First 

Cleavage 

Percentage Normal 
Embryos 
Developing 

.4o da. 

Xo da. 

Control 

Irradiated 

0 days 

0 days 

2-5 hours 

99 =*= 1 per cent 

2 per cent 

As days 

Xz daj^s 

Control 

Irradiated 

3 days 

3 days 

2-5 hours 

99 1 per cent 

3 per cent 

Ai wk. 

X, vrk. 

Control 

Irradiated 

1 week 

1 week 

2-5 hours 

99 1 per cent 

4 per cent 

Az wks. 

Xz vks. 

Control 

Irradiated 

2 weeks 

2 weeks 

2-5 hours 

99 =*= 1 per cent 

6 per cent 

As vrks. 

A's ■'vks. 

Control 

Irradiated 

3 weeks 

3 weeks 

2-5 hours 

99 =*= 1 per cent 
10 per cent 

Ai ivks. 

Xi wks. 

Control 

Irradiated 

4 weeks 

4 weeks 

2-5 hours 

99 =t= 1 per cent 
15 per c;nt 

As wks. 

A's wks. 

Control 

Irradiated 

5 weeks 

5 weeks 

2-5 hours 

99 =*= 1 per cent 
24 per cent 

As wks. 

A's wks. 

Control 

Irradiated 

6 weeks 

6 weeks 

2-5 hours 

99 =*= 1 per cent 
38 per cent 

As wks. 

Xs vks. 

Control 

Irradiated 

8 weeks 

8 weeks 

2-5 hours 

99 1 per cent 

45 per cent 

A 15 wks. 

A’ls 'vks. 

Control 

Irradiated 

15 weeks 

15 weeks 

2-5 hours 

99 = 1 = 1 per cent 

44 per cent 


similar type experiments, obtain similar 
results. These authors believe, however, 
that the actual amount of injury was the 
same in both lots, but that in the cold- 
treated lots it did not develop; that is, the 
latent period was greatly lengthened. At 
high temperatures when cell division was 
stimulated, this period was short. This is 
somewhat different from the opinion of 
Strangewa 3 "s and Fell, who state that if 
diwsion rate of the irradiated cells is kept 
at a low level after exposure, the injury 
not only fails to develop, but actually’^ dis- 
appears. 

Packard (5), using Drosophila eggs, sug- 
gests a relation between diwsion rate and 
radiosensitivity. tVhen cell dhdsion is 
encouraged b^’ high temperature, the effect 
of irradiation is definitel}’’ injurious. ‘‘On 
the other hand, if b}* cold cells are pre- 
vented from di\-iding, the}' have a chance 
to recover. Apparent^ the reparative proc- 
esses are favored by low temperatures, 
that is, the}" proceed more readily when 


(6) when he states that, ‘‘in the case of the 
grasshopper eggs it appears that radio- 
sensitivity, as measured by later develop- 
ment, was not so much a matter of the de- 
velopmental condition of the embryo at the 
time of the irradiation as it was of the 
activity of the organism immediately fol- 
lowing irradiation.” 

In the present experiment, the recovery 
from roentgen-ray injury occurs at 5° C., 
at which temperature there is no cleavage 
and metabolism must be at a minimum. 
This suggests the possibihty that recovery 
(lessening of injury) may proceed in the 
absence of appreciable metabolism. How- 
ever, it must not be confused with recovery 
in the sense of replacing dead cells with 
Ihdng ones. The recoveiy discussed here 
occurs very slowly and must take place 
Avithin the living cell which is suffering 
from irradiation effects. In instances in 
which cleavage is allowed to proceed, there 
is not sufficient time for recovery to occur 
before the injury becomes permanently in- 
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corporated in daughter cells. However, 
when cleavage is inhibited by cold, partial 
or complete recovery may take place be- 
fore development proceeds, thus resulting 
in a higher percentage of normal embryos. 

In this connection the question arises, 
would recovery occur if cell division were 
inliibited by other agents, such as lack of 
oxygen, or is it also necessary to maintain 
a low temperature to prevent the heat 
changes suggested by Clark? This prob- 
lem, together with the determination of a 
temperature coefficient of the “restorative” 
process, is now being investigated by the 
author. 

SUMMARY 

1. One-cell Ascaris eggs, when allowed 
to develop at 25° C. immediately after ex- 
posure to a dose of 5,000 r, showed only 1 
to 2 per cent normal embryos, whereas eggs 
receiving the same dose, and placed at 
5° C. for eight weeks, developed approxi- 
mately 45 per cent normal embryos when 
returned to 25° C. This would indicate a 
significant influence of low temperature 
upon recovery from irradiation effects. 
Obviously, the embryos, both normal and 
abnormal, are a measure of irradiation 
effects upon cell division as well as upon 
cell differentiation. However, in this paper 
no attempt was made to separate the two. 

2. Although it is quite evident from the 


results of these experiments that recovery 
did occur, the delay in cleavage caused by 
a dose of 5,000 r was the same throughout 
the experiment and showed no evidence of 
being influenced by low temperature. 


The author gratefully acknowledges the 
generous interest and helpful criticism ex- 
tended by H. D. Kerr, M.D., Dr. H. W. 
Beams, Dr. P. S. Henshaw, and Dr. J. H. 
Bodine, in preparing this paper for pub- 
lication. She also wishes to thank the 
authorities of the Hill Packing Company, 
at Topeka, Kansas, for supplying Ascaris 
material. 
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THE TECHNIC OF X-RAY TREATMENT OF OPERABLE CANCER OF THE BREAST BASED 
UPON AN ANALYSIS OF KEYNES' RADIUM TECHNIC 

By J. ROBERT ANDREWS, M.B., Clei<eland, Ohio 


1111 T lias been shoivn by Keynes (5) tliat 
surA-ival rates equivalent to those ob- 
tainable by radical surgical methods 
can be obtained by radiological methods 
in tlie treatment of primary, operable 



Fig. 1. The usual distribution of radium- 
bearing needles in a characteristic case of car- 
cinoma of the breast. (Keynes.) 


cancer of tlie breast. This applies, however, 
only to interstitial radiation and not to 
external radiation technics. The result 
is that the present methods of external 
radiation of cancer of the breast are based 
largely upon the limitations imposed by 
the tolerance of normal tissues, especially 
the skin, rather than upon a more rational 
basis. This concept of normal tissue toler- 
ance itself cannot, at present, be defined 
in tenns of physical or other constants. 


An analysis of Ke}mes’ interstitial radia- 
tion technic in terms of the roentgen may 
sem^e, in lieu of statistical sundval data, 
to place the technic of x-ray treatment of 
cancer of the breast upon a more rational 
basis. 

Such an analysis is now valid for the 
roentgen has been adopted pro^^sion- 
ally as the unit of quantity not only for 
x-rays but also for gamma ra5's (10). The 
intensity of radiation in terms of this unit 
has been found by numerous observers 
(2, 3, 4, 7, 11, 12) to be in the region of 
S.5 roentgens the milligram element hour 
at a distance of 1 cm. from a point source 
filtered by 0.5 mm. of platinum. This 
value, S.5 r/mg.-hr.-cm., vdll be used in this 
analysis. The radium-bearing needles em- 
ployed by Ke>mes were constructed of 
platinum with a wall thickness of 0.5 mm. 
Pt and no correction for this factor is 
necessary. 

The theory' that doses of 200 kv. roent- 
gen and gamma rays, which are equivalent 
in tenns of the physical constant, the 
roentgen, are equivalent in terms of bio- 
logical reactions is not accepted by all. 
It should be emphasized, however, that 
results published by those who do not 
accept tliis theor}- are not consistent. 
This applies especially to the value in 
roentgens of tlie threshold erjThema dose. 
This dose, as determined by Quimb)’' 
(9), is 525 r (measured in air) for 200 
kv. x-rays filtered by 0.5 mm. Cu and 1.0 
mm. A1 delivered at the rate of 60 r/min. 
to a 10 X 10 cm. field, 50 cm. distant 
from the tube target. This dose as esti- 
mated by Failla (1) for gamma rays is 
1,010 r which is considerably higher. If 
one considers Quimb}’’’s (9) tables of 
millicuries in radon seeds required to de- 
liver specified doses to masses of various 
diameters, then tlie results are again dif- 
ferent. For example, the millicuries re- 
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quired to deliver 1 T.E.D. to masses of 
various diameters is: 

d (cm.) mc./T.E.D. 

2 2.9 

3 0.4 

4 9.0 

But the T.E.D. in terms of the roentgen, 
using the value 8.5 mg.-hr.-cm., will be, 
for the values listed above; 

d (cm.) mc./T.E.D. T.E.D. (r) 

2 2.9 S20 

3 .5.4 07.S 

4 9.0 03G 

These values are consistent neither with 
Failla’s value of 1,010 r nor with the in- 


fore, valid where such distances are con- 
cerned. The gamma-ray doses described 
above include scattered radiation. The 
variation between Quimby’s data for x- 
rays and gamma rays becomes less signifi- 
cant if scattered radiation is added to the 
T.E.D. of 525 r for x-rays. This scattered 
radiation would be of the order of 30 per 
cent, and the T.E.D. for 200 kv. roentgen 
rays, including scattered radiation, would 
be 682 r, a value even greater than that of 
678 r listed in the table for radon at a dis- 
tance of 3 cm. This latter value of 678 r 
and the value 636 r for the 4 cm. distance 
are very much less than Failla's value of 
1,010 r but are in general agreement with 
the value 682 r for 200 kv. x-rays. 



Fig. 2. Diagram of breast containing the actual average number of radium- 
bearing needles upon which this analysis is based. The needles are considered as 
■ point sources. The distance from the center of any needle to any point x can be de- 
termined by the law of right-angled triangles. The dose, in terms of the roentgen, 
at any point x can be determined for each needle. The sum of these doses is 

D.xi = 6,991 r 
Dx 2 = 3,149 r 
D.xj = 1,988 r. 

(For complete explanation, see text.) 


verse square law. This latter is especially 
significant when it has been shown by Glas- 
ser and Rovner (3) that radium sources, 
even as long as 1 cm., behave as point 
sources at distances greater than 2 cm., 
and that the inverse square law is, there- 


There is clinical evidence (8) that the 
biologic effectiveness of 200 kv. roentgen 
and gamma rays is the same. On the bases 
of this evidence, and the general agreement 
of Quimby’s threshold erythema doses for 
x-rays and gamma rays, it is accepted for 
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the purposes of this analysis that doses of 
x-rays and gamma rays which are equiva- 
lent in terms of the roentgen are also 
equivalent in their biologic reactions. 

The technic of radium-needle implanta- 


3 mg. needle in each of its four walls, 
the needles converging toward the apex 
of the axilla. The infra and supraclavicu- 
lar regions are irradiated by placing two 
2 mg. needles, of an active length of 3.2 



Fig. 3. Diagram showing distribution of radium-bearing needles 
in the axilla (A). Each needle is considered as a point source (a,b,c,d). 
The total dose, in the terms of the roentgen, is 
Dx, = 2,975 r 
D .\2 = 1,127 r. 

Diagram showing distribution of radium-bearing needles in the 
subclavicular region (B). Each needle is considered as a point source 
(a, b). The dose at point x is 

Dx = 1,120 r. 

(For complete explanation see text.) 


tion in the treatment of cancer of the 
breast has been described by Keynes in 
great detail (G). A short review of this 
technic is nccessarj'. It resolves itself into 
the treatment of two main areas — the 
primary growth and breast, and the acces- 
sible lymphatic areas. The primar}'- growth 
and entire mammar)’^ gland are irradiated 
by 3 mg. Ra element needles, of an active 
length of 4.8 cm. filtered by 0.5 mm. Pt, 
implanted 1.5 cm. apart in a single plane 
deep to the mammary gland itself — that is, 
in the plane of the pectoral fascia. Pene- 
tration of the mass itself by the needles is 
avoided although in thick breasts it some- 
times is necessary to employ two layers of 
needles, one layer lying superficial to the 
primary tumor. The entire mammary gland 
is irradiated because of the frequency of 
“secondary deposits" in tlic breast itself. 
No gap of untreated breast is left between 
the tumor and the anterior fold of the 
axilla. 

The axilla is irradiated by placing one 


cm., beneath and two 2 mg. needles above 
and parallel to the middle third of the 
clavicle. A similar 2 mg. needle is placed 
in each of the upper four parasternal inter- 
costal spaces. The great infrequency of 
metastases in the parasternal intercostal 
spaces justifies the elimination of this last 
procedure as a routine one and the presence 
of palpable nodules in the supraclavicular 
region would place such a case in the in- 
operable group, and, therefore, outside the 
scope of this paper. The irradiation of 
the primary tumor, the breast, the pectoral 
fold, and the axilla only will, therefore, be 
considered as within the scope of this 
analysis. 

Figure 1, from Keynes, shows the usual 
distribution of radium-bearing needles in 
a characteristic case. 

The individual technic employed in the 
treatment of 171 patients is described by 
Keynes (6). Ninety -nine of this group of 
171 were found to conform to each other in 
each of the following standards: 
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1 . Both the breast and lymph areas were 

treated. 

2. The treatment time was 1G8 hours. 

3. Treated not more than once. 

Tliis group of 99, rather than Keynes’ 
diagi-am, was used in order to determine 
what the actual average dose was. This 
average dose was found to be different 
from that shown in the schematic diagram 
(Fig. 1). The average dose in tlie breast 
was found to be 39 mg. X 16S hours 
wliicli is equivalent to 3 mg. (the standard 
needle) X 13 (number of needles) X 168 
= 0,552 mg.-hr. The average dose in the 
lymph areas was found to be 27 mg. X 
168 hours, which is practically equivalent 
to the technic shown in Figure 1, that is: 


of the pectoral fascia in which the needles 
are deposited; .Vj, .Vo, and Xs are points 
within or on the surface of the breast, 
and y lies perpendicularly beneath .v in the 
plane of the pectoral fascia. 

Employing the value 8.5 r for the in- 
tensity of radiation, the mg'. -hr. at a dis- 
tance of 1 cm. from a 0.5 mm. Pt filtered 
point source then the intensity, I, at any 
distance, r, is 



and the dose, D, in roentgens for a 3 mg. 
needle in 168 hours at any distance, r, is 

„ 8.5 X 3 X 168 4284 


Region 

No. 

needles 

ing./necdlc 

Total 
aint. (in; 

Axilla 

4 

3 

12 

Infraclavicular 

2 

2 

4 

Supraclavicular 

2 

2 

4 

Intercostal spaces 

4 

2 

8 


28 


In the analysis of this technic in terms 
of the roentgen the average dose of radium 
administered to the breast of average size 
will be that stated above, i.e., 3 X 13 X 
168 = 6,552 mg.-hr. The average dose 
administered to the axilla will be (in- 
cluding axilla and infraclavicular region) 
16 mg. X 168 = 2,688 mg.-hr. These 
doses do not allow for any radium in the 
pectoral fold as was stressed in the de- 
scription of the technic. This would tend 
to make any error in the estimation of 
doses in roentgens to the breast and lymph 
areas in the direction of a greater dose than 
may actually be the case. The analysis 
should, therefore, be even more valid. 

A diagram (Fig. 2) of a breast 15 cm. in 
diameter and about five centimeters in 
thickness was drawn and a tumor mass 
was sketched in. The average number, 
13, of 3 mg. needles was drawn in. These 
needles are in the positions recommended 
by Keynes, that is, 1.5 cm. apart, with 
some overlapping of the point ends, in the 
plane of the pectoral fascia. These needles 
are labeled a, b, c, — m: o-p is the plane 


The needles are considered as point sources, 
the points being located at the center of 
each needle. 

Referring to Figure 2: 

r- — {axY, {bxY, {cxY,- • ■ .(wv)^ 

and 

{axY = {xyY + (oy)^ 

(bxY = {xyY + {byY 

{cxY = {xyY + (cy)L etc. 

The total dose in roentgens at any point, 
X, in the breast for the 13, 3 mg. needles in 
168 hours is 

- 4284 4284 

{xy)^ -b (ay)^ (xyY + (byY 

4284 4284 

{xyY + {cyY {xyY + {myY 

These values, xy, ay, by, etc., were deter- 
mined by actual measurement^ on the en- 
larged figure using the center of each 
needle as a point source. No attempt was 
made to estimate scattered radiation. 
Using this method the dose at any point 
can be determined. Under these condi- 
tions the doses at points Vi, X 2 , and .V 3 are 

' These values are as follows; .vi — 31 1.0; — y 

3,0; Xz — y 4.3; a — y 5.5; h — y 3.4; c — y 3.8; 
d~y 2.3; e - y 2.2; f ~ y 1.8; g - y 1.5; h ~ y 2.2; 
i — y 2.4; j — y 3.1; k ~ y 3.3; I — y 4.2, and m — y 
5.6 cm. 
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£> 1 , = 6,991 roentgens 
D^, — 3,149 roentgens 
D„ = 1,988 roentgens. 

Dxi is the maximum dose received by the 
tumor ; is the dose received by the pe- 

riphery of the tumor, and is the 
dose received by the skin. For the pur- 
poses of the discussion, D^i will be con- 
sidered to be 7,000 r; D^,, which is about 
the minimum dose received by the tumor, 
3,000 r, and 2,000 r. 

The determination of dosage in the 
axilla is a more difficult problem and only 
an approximation of it can be made. The 
axilla can be considered as a four-sided 
pyramid with each wall of the axilla repre- 
senting one side of the pyramid. A needle 
in each wall of the axilla will lie along the 
sides of the pyramid as shown in Figure 
3-.<4. The ends of the needles converge at 
the apex of the pyramid. If each needle 
is considered as a point source, the point 
being at the center of the needle {a, b, c, d), 
then the dose at the point .Vi, of conver- 
gence of the needles, will be 

4(8.5 X 3 X 168) 17,136 

r"- r2 

and 

r- = (a.r))^ {bx^Y, etc. = (2.4)- cm. 
and 

^ 17,136 _ 

"" '(T 4)7 =2,9/0 roentgens. 

The dose at which is only 1.5 cm. 
higher in the axilla than will be about 

-Ox- = "( 3 ^ "" ^'127 roentgens. 

Figure 3-B shows tlie arrangement of 
needles in tlie subclavicular region whicli 
may be considered the apex of the axilla. 
The two 2 mg. needles with active lengths 
of 3.2 cm. are considered as point sources, 
tlie points being at a and b. The dose at 
point X, which is the highest point in the 
axilla, is 


8.5 X 2 X 168 2,856 

^2 - ,,2 

(ax)^, (bx)^ 

(xyi)^ + (ayiY ^ 

{xyiY + {bynY 

2,856 2,856 

(xyi)2 + {ayiY (:^3'2)^+ (^3'2)^ 

1,126 roentgens. 

In review of the data, then, it is found 
that the minimum dose to the tumor of the 
breast is about 3,000 roentgens and the 
dose to the axilla is between 1,200 roent- 
gens at its apex and 3,000 roentgens near 
its base. These are the doses, from inter- 
stitial irradiation with radium-bearing 
needles, with which survival rates equal to 
those obtained by surgical methods have 
been secured. It would follow, therefore, 
that the same survival rates might be 
secured by external irradiation with x-rays 
provided that equivalent minimal tumor 
and axillary doses are administered. This, 
of course, demands further proof but these 
doses should at least serve as a standard of 
adequate irradiation. 

Such doses can be matched and in some 
instances even exceeded by external ir- 
radiation with the use of cross-fire methods. 
In the breast shown, which is 15 cm. in 
diameter, the dose at a point in the center 
of the breast, 7.5 cm. from the edge, would 
be 45 per cent^ for 200 kv. x-rays of a 
quality of 1.0 mm. Cu H.V.L. and a field 
11X9 cm. In the actual radiation of the 
breast the organ can, however, be some- 
what compressed or the rays so directed 
that this distance may be considerably 
shorter and the depth dose, therefore, 
greater. The depth dose under these con- 
ditions can be considered to be 50 per cent. 


= = 1 cm. 

xy'i = 2.0 cm. 

« 3 '( = 1.6 cm. 
byz = 1.6 cm. 

’ Depth doses in this part of the discussion from 
Quimby’s data (9). 


D. = 

r2 

(axY — 
and 

{bxY = 

A = 
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Fig. 4. Operable carcinoma of the breast 11 
days after x-ray irradiation according to the tech- 
nic derived from the analysis of Keynes’ radium 
technic. Treatment time: 19 days. Dose: 
Medial breast port, 12 X 7 cm. 3,500 r; Lateral 
breast port, 11X9 cm. 3,750 r; Axillary port, 
7 cm. diameter 5,650 r. (All doses as measured 
in air.) 


If the breast can be radiated from both 
sides and the depth dose in the center of it 
is 50 per cent then skin doses of 3,000 r at 
each port are necessary to administer a 
dose of 3,000 r to the center. 

In order to deliver a dose of 3,000 r to a 
point about five centimeters deep to the 
skin surface in the axilla through a port 7 
cm. in diameter, a dose of about 6,000 r 
(measured in air) would be necessa^, for 
the depth dose under these conditions is 
somewhat less than 50 per cent. The 
dose in the apex of the axilla could be 
augmented by a small subclavicular field, 
with a comparable dose, just as radium is 
used in this region. 

It is important to note that the radium 
treatment was given in eight days but, 
for comparable doses, the administration 
of the x-ray irradiation in a period of less 



Fig. 5. Photomicrograph of edge of irradiation 
reaction of the type shown in Figure 4. There is 
complete destruction of the epidermis and acute 
and chronic inflammation of the corium. 


than 20 days is hardly practically pos- 
sible. It should be noted also that no ac- 
count of the scattered radiation has been 
taken. No account of scattered x-ray 
radiation has been taken because that for 
gamma radiation in tissue is not known 
and no account of it was made in the 
analysis. The variation in the time factor 
between the two technics is an undeter- 
mined influence. The prolongation of the 
treatment period with x-ray irradiation 
may be compensated for by the probability 
that the dose from external irradiation 
may actually be greater, for the doses 
described, than that from interstitial ir- 
radiation because the contribution of 
scattered radiation from 200 kv. x-rays is 
probably greater than that from gamma 
rays. 

Figure 4 is a case of operable carcinoma 
(aspiration biopsy) of the left breast 11 
days after irradiation. The breast tumor 
was located in the upper outer quadrant 
and was 5 cm. in diameter. The breast 
itself was about 15 cm. in its transverse 
diameter. There was a hard node 1.5 cm. 
in diameter in the axilla. The breast and 
axilla were treated according to the tech- 
nic derived from this analysis. The dura- 
tion of treatment was 19 days. Two 
breast ports, 12 X'7 cm. on the medial as- 
pect and 11X9 cm. on the lateral aspect, 
were used. The latter one included some 
of the pectoral fold and there was slight 
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overlapping of them. The doses applied 
to these fields were 3,500 r (measured in 
air) to the medial and 3,150 r to the lateral 
field. In addition, 600 r was given 
through a 7 cm. in diameter port located 
in the lateral breast field directly over the 
tumor, making a total dose of 3,750 r to 
this area. 

A single axillary port 7 cm. in diameter, 
which extended from the anterior to the 
posterior axillary walls was employed and 
the total dose to this field was 5,650 r 
(measured in air). It is considered that 
this single-port method is a more advan- 
tageous one than the multiple-port technic 
in the irradiation of the axilla because 
with the latter method the reactions are 
widespread and occur on the posterior and 
lateral axillary walls which do not need 


to be irradiated. With the .single-field 
method, only the axillary contents them- 
selves are irradiated. The dose at the 
apex of the axilla can be augmented by 
irradiating through a small subclavicular 
port. 

The reaction produced by such a technic 
is very severe, as is shown in Figure 4. 
It does not, however, exceed normal tissue 
tolerance, as the damage induced is not ir- 
reparable. The reaction is of the type 
shown in Figure 5 which is a photomicro- 
graph of the edge of an irradiated field. 
There is complete destruction of the epi- 
dermis and acute and chronic inflammation 
of the corium. Occasional small islands 
of epidermis are left, as shown in Figure 6, 
and from these, as well as from the epider- 
mis at the periphery of the reaction, re- 



Fig. 6. Fig. 7. 

Fig. 6. Twenty-four days after x-ray irradiation. Small islands of epidermis have been preserved in the 
medial breast field. Replacement of the epidermis results from the proliferation of these islands as well as 
from the proliferation of the epidermis at the periphery of the reaction. 

Fig. 7. Forty-four days after x-ray irradiation. Reaction healed except at lateral breast and axillary 
fields, the sites of the largest doses. 
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placement of the epidermis occurs. No 
such islands of epidermis are left at the 
site of the largest doses, that is, imme- 
diately over the tumor and in the axilla. 
Here replacement of this epidermis must 
take place from the edges. 

This type of reaction is painful during 
the first two weeks of its presence and un- 
comfortable until healed. An ointment, 
such as the following, 

Ung. Zn. Ox. (20 per cent U.S.P.) 1/ 

Petrolatum 1/ 

Metacaine 1/1,000 

will control the symptoms but the oint- 
ment itself may become irritating with 
use. 

The healing of this kind of reaction is 
very prolonged. Figure 4 shows the height 
of the reaction 11 days after the com- 
pletion of the irradiation. Figure G the 
healing stage at 24 days, and Figure 7 
the healing stage at 44 days. Restitu- 
tion of the epidermis was complete, with 
the exception of some crusting of the lateral 
aspect of the breast, at the end of 90 days. 
The patient is living, without evidence of 
metastases or recurrence, one year after 
starting treatment, but the crusting of the 
breast persists. This period of reaction, 
until restitution of the epidermis is com- 
plete, is a long one of discomfort; the 
lesions require daily dressings, and the 
persistence of the reaction tends to dis- 
courage the patient. These sequelse should 
be compared with the short, ten day, post- 
operative course 'after radical mastectomy, 
during which time the patient is quite 
comfortable. 

It is recognized, of course, that a technic 
of combined interstitial and external ir- 
radiation could be formulated on the basis 
of the analysis here presented. Such a 
technic would not be accompanied by such 
a severe cutaneous reaction and it is con- 
ceivable that the distribution of radiation 
in breast and axilla might be better than 
with interstitial irradiation alone. 

CONCLUSIONS 

1. There are, at present, no criteria 
based upon statistical survival data upon 


which to base a concept of adequate dos- 
age in the external irradiation treatment 
of operable carcinoma of the breast. 

2. Keynes’ data, based upon the in- 
terstitial irradiation of breast cancer, pro- 
vide such a criterion assuming that a direct 
comparison in terms of the roentgen can 
be made. 

3. An analysis of Keynes’ technic for 
the irradiation of the breast and axilla, 
in terms of the roentgen, was made. The 
minimum dose in the breast was found to 
be 3,000 r and that in the axilla from 
1,200 to 3,000 r. 

4. The doses of x-ray necessary to de- 
liver comparable minimal doses to the 
breast and axilla were found to be at least 
3,000 r through each of two lateral breast 
ports and about 6,000 r through a single 
port in the axilla. Such radiation, to be 
comparable, should be delivered within 
20 days. 

5. A case illustrating this technic is 
presented. The reaction resulting from 
such treatment is so severe that the method 
should be employed in the treatment of 
operable breast cancer only if there are the 
strongest contra-indications to a radical 
mastectomy. The technic can, however, 
be modified so as to be suitable for any in- 
operable or recurrent breast cancer problem. 

6. If, however, radical mastectomy is 
not possible and x-ray radiation is em- 
ployed as the treatment of choice, no radia- 
tion technic should be considered adequate 
which does not deliver, in a short time, a 
minimum dose of 3,000 roentgens to any 
point in the breast and axilla. 

10515 Carnegie Avenue 
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THE VALUE OF ROENTGEN EXAMINATION OF THE 
PARANASAL SINUSES^ 

By VINCENT C. JOHNSON, M.D., Ann Arbor, Michigan 
From the Department of Roentgenology, University of Michigan 


^PHE widespread employment of roent- 
gen methods in the examination of 
paranasal sinus disease suggests that 
tliese methods are of considerable practical 
value. In an effort to determine to what 


TABLE I. — DESCRIPTION OF CASE 
lUATERIAL 


Case records reviewed 


1,000 

Deleted (lack of specific information) 


■ 140 

Total patient group studied in detail 

(Clinical statement available in each case) 

854 

Sex distribution : Female 

.345 


Male 

509 


Age distribution: Years 0-9 

55 


10-19 

178 


20-29 

162 


30-39 

158 


40-49 

157 


50-59 

102 


60-69 

29 


70-79 

12 


80-89 

1 



extent this assumption is correct, roent- 
genologic and clinical observations regard- 
ing the sinuses have been reviewed in a 
considerable number of case records. 
Roentgenologic impressions have been 
compared with symptoms, physical signs, 
and, where available, operative findings. 

At the University Hospital during the 
two-year-period ending June 30, 1936, 
1,248 patients were referred to the Depart- 
ment of Roentgenology for examination of 
the paranasal sinuses. This group repre- 
sents 1.8 per cent of all diagnostic proce- 
dures conducted by the Department dur- 
ing the 24-month interval. Records of 
1,000 consecutive cases of suspected sinus 
disease were withdrawn from files for this 
period. One hundred and forty-six of these 


‘ Read at the Annual Meeting of the Radiological 
Society of North America, at Pittsburgh, Nov. 28- 
Dec. 2, 1938. 


records were promptly discarded because 
of inadequate clinical information or in- 
conclusive roentgen findings, leaving the 
records of 854 patients in which were re- 
corded, in close sequence, definite opinions 

TABLE II. — BASIS FOR EXAMINATION OF 
SINUSES 


Localized or specific symptoms 143 

Generalized or non-specific symptoms 554 

Combined specific and non-specific symptoms 157 

Total 854 


from the Departments of Otolaryngology 
and Roentgenology. 

Patients of both sexes and various ages 
are represented, as shown in Table I. Some 
of these patients were referred for roentgen 
examination of the sinuses because of 
symptoms directly referable to the upper 
respiratory tract, others because of less 
specific symptoms, perhaps explainable on 
the basis of sinus disease, and still others in 
which such specific and non-specific symp- 
toms were combined (Table II). The rela- 
tively small group referred because of 
localizing symptoms, such as pain on pres- 
sure, rhinorrhea, swollen nasal mucosa, and 
acute headache is explained by the fact 
that such signs of acute sinusitis scarcely 
require confirmatory proof and as a rule 
quickly disappear as the result of expectant 
treatment. It is when local symptoms 
persist beyond the acute stage that the 
rhinologist is most desirous of roentgen 
consultation. 

At the University of Michigan, routine 
examination of the paranasal sinuses con- 
sists of four projections — ^Waters, Rhese, 
vertico-mentai; and lateral — recorded with 
the aid of apparatus especially designed 
for skull radiography. The Waters and 
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Rliese exposures are prepared in stereo; 
the Potter-Bucky diaphragm is employed 
in all exposures. Regardless of individual 
preference in matters of projection, film 
densit)^ the use of stereoscopic vision or 


to good advantage, for significant signs of 
disease may be revealed in either. 

Physical examination of the paranasal 
sinuses consists of direct inspection of the 
nasal passages and transillumination of the 


TABLE III. — CLINICAL AND ROENTGEN FINDINGS 



Physical 

Roentgen 


Examination 

Examination 

Signs of sinus disease, positive 

014 

632 

Signs of sinus disease, negative 

240 

222 


.•Agreement; 

.Agreement; 

physical and roentgen signs, positive 
physical and roentgen signs, negative 


539 

140 


Total 


079 or 80 per cent 

Disagreement 

Disagreement 

; physical signs, positive 1 
roentgen signs, negative / 

■- phy’sical signs, negative \ 
roentgen signs, positive / 

- 

76 

99 


Total 


175 or 20 per cent 


TABLE IV 


Patients subjected to operative 
proof 

Proved sinus disease 
No sinus disease 
Clinical and roentgen agreement 
Roentgen errors (1 of omission; 

1 of commission) 

Clinical errors (2 of omission; 
1 of commission) 


133 or 15.5 per cent 
131 
2 

128 

2 


3 


TABLE V.— PATTERN OF SINUS INVOLtnEMENT 
(632 Patients with Abnormal Roentgen Findings) 


Bilateral maxillarj' 102 

AH sinuses <1 

Left maxillary 62 

Right maxillary 61 

Bilateral maxillary and ethmoid 29 

All sinuses except sphenoid 24 

.4,11 sinuses except frontals 22 

Bilateral maxillary and right ethmoid 13 

Left frontal, etbmoid, and maxillary 11 

Right ethmoid and maxillary _ 1 1 

Right rontal, ethmoid, and maxillary 10 

Bilateral maxillary and right frontal 10 

Left ethmoid and maxillary 10 

Miscellaneous combinations (less than 10 occur- 
rences each) 196 


assistance to be gained by the use of 
opaque oil injection, excellence of quality 
is imperative if the radiographic method 
of sinus examination is to be of real value. 
Both soft tissues and bone must be seen 


sinuses to determine the degree of trans- 
parency. Only in exceptional instances can 
the rhinologist observe the sinuses directly. 

On the other hand roentgen examination 
is directed toward the sinuses themselves. 
Roentgenograms of satisfactory quality pro- 
vide information regarding air content, soft 
tissue lining, and underlying bony struc- 
tures. "^Tien independent opinions, ob- 
tained b}" each of these methods, are com- 
pared (Table III) it is found that for the 
patient group under consideration the rhi- 
nologistand the roentgenologist have agreed 
as to the presence or absence of sinus disease 
in 80 per cent of all cases. 

Review of the cases in which disagree- 
ment occurred reveals that paranasal sinus 
disease was thought to be present in 99 
cases on the basis of roentgenologic findings 
and in 76 cases because of physical signs. 
This difference of opinion is more apparent 
than real for over one-half of the roentgeno- 
logically positive group represent slight 
residual mucosal thickening in clinically 
inactive or cured sinusitis. Conversely the 
cases judged to have sinus disease on the 
basis of physical findings alone represent, 
for the most part, examples of mild allergic 
rhinitis. 
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In 15.5 per cent of the cases accepted for 
this survey operative proof was available 
(Table IV). Tlic.se are, of course, selected 
cases with sound reasons for surgical treat- 
ment. Only occasionally were roentgeno- 


The roentgenologist’s ability to report 
the exact location of recognizable sinus 
abnormality is related directly to his abil- 
ity to visualize at one sitting the entire sys- 
tem of air-containing cells in each indi- 


TARLE VI, — FREQUENCV OF VARIOUS ROENTGEN FINDINGS RELATED TO THE 5,978 
INDIVIDUAL SINUS CAVITIES IN S5-J. PAT lENTS EXAMINED 



l-'ronual 

lithnioid 

Maxillary 

Sphenoid 

Percentage 
of Total 

R 

u 

U 

L 

R 


Anomaly 

14 

14 




B 

2 

0.51 

Clouding (simple) 

<kS 

104 

141 

138 

186 

201 

81 

15.86 

Clouding and sclerosis 

11 

0 

2 

2 

5 

5 

3 

0.62 

Clouding and bone dcstr. 

5 

■D 


1 

5 

3 


0.36 

Thickened mucous membrane 

6.6 

6.') 

116 

118 

248 

233 

91 

15.67 

Thickened m.m. and sclerosis 

2 

2 






0.07 

Thickened m.m. and polyp 

1 

1 



14 

9 


0.42 

Polyp only 

mm 

1^1 



7 

13 

SB 

0.34 

Expansion (tumor) 

B 

B 

2 

1 

8 

3 

4 

0.31 

Fracture 

B 

Hi 



4 

5 


0.11 

Post-operative defect 

2 

4 

3 

5 

4 

4 

2 

■ 0.41 

Total abnormal 

108 

205 

265 

265 

481 

476 

183 

34.68 

Normal 

656 

649 

589 

589 

373 

378 

671 

65.32 


logic or physical findings in error. In but 
a single instance did surgical exploration 
fail to confirm pre-operatively diagnosed 
disease. 

Judged purely as a means of recognizing 
disease, roentgen methods are to-day ac- 
cepted as essential in examination of the 
chest. This is true because many significant 
intrathoracic lesions yield few, if any, re- 
liable symptoms or signs. The present re- 
view supplies no basis for a similar con- 
clusion regarding the value of radiographic 
procedures in paranasal sinus examination. 
On the contrary few, if any, instances of 
sinus disease have been recognized by such 
measures alone. It is in the matter of de- 
termining the location and extent of lesions 
involving the sinuses, as well as in the mat- 
ter of adding leading information as to the 
nature of the disease process known to 
exist, that roentgenologic examination in 
this particular field proves its worth. 


TABLE VII. — INDIVIDUAL SINUSES EXPLORED 
IN 132 PATIENTS OPERATED UPON 


Unilateral maxillary 62 

Bilateral maxillary 26 

Unilateral frontal, ethmoid, maxillary, and sphenoid 7 
Unilateral ethmoid and maxillary 4 

Unilateral frontal 4 

Unilateral ethmoid, maxillary, and sphenoid 4 

Unilateral ethmoid 3 

Bilateral frontal 2 

Unilateral frontal and ethmoid 2 

Sphenoid 2 

Bilateral ethmoid, maxillary, and sphenoid 2 

Unilateral frontal, ethmoid, and maxillary 2 

Unilateral frontal and maxillary; bilateral ethmoid 
and sphenoid 2 

Bilateral frontal; unilateral ethmoid, maxillary, 
and sphenoid 2 

Bilateral ethmoid and frontal 1 

Bilateral ethmoid and unilateral maxillary 1 

Bilateral ethmoid and maxillary 1 

Unilateral frontal, ethmoid, and sphenoid 1 

Unilateral frontal and ethmoid; bilateral maxil- 
lary and sphenoid 1 

Unilateral frontal; bilateral ethmoid, maxillarj^ 
and sphenoid 1 

Left ethmoid, right maxillary and sphenoid 1 

Unilateral frontal and maxillary; bilateral ethmoid 
and sphenoid 1 
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vidual patient. Again it should be empha- 
sized that his ability in this direction is 
necessarily exceedingly limited unless he is 
supplied with roentgenograms of fine tech- 
nical quality. Table V shows clearly the- 


(65.32 per cent) of these sinus chambers 
were found to present normal appearances 
from the roentgen viewpoint. Signs of 
disease, when present, were encountered 
most frequently in the maxillary antra. 


TABLE VIII. — SIGNIFICANCE OF ROENTGEN SIGNS OP SINUS DISEASE 

I. "Simple Clouding" 


Operative Findings (163 Sinu.ses) 

• 

Frontal 

Ethmoid 

Maxillary 

Sphenoic 

Total 

R(6) 

L(9) 

R(ll) 

L(22) 

R(47) 

L(54) 

(14) 

Soft Tissues 

Normal 





1 

I 

2 

4 

Pus 

2 


3 

2 

27 

26 

3 


Pus and thickened mucous mem- 
brane 


7 

6 

14 

14 

20 

6 

67 

Thickened mucous membrane 

1 


2 


1 


2 

6 

Polypoid mucous membrane 

3 

2 

B 

1 

3 

5 



Neoplasm, benign 



B 



1 


^3 

Neoplasm, malignant 

B 


B 

5 

1 

1 

Bb, 


Bone 

No statement 

4 

7 

8 

16 

42 

50 

13 


Normal 

I 


3 


2 

2 

1 


Osteitis 


1 


2 

3 




Osteomyelitis 

1 

1 




1 


3 

Malignant invasion 




4 


1 


6 


great variability to be expected in the pat- 
tern of sinus involvement and incidentally 
indicates to what extent the roentgenolo- 
gist can localize signs of disease. 

In each set of sinus roentgenograms a 
great number of individual air cells may 
be recognized. The actual number varies 
in dijBferent individuals but in general one 
may consider that in the case of each patient 
seven more or less well-defined individual 
sinuses are available for study. The fron- 
tals, the ethmoid groups, and the maxillary 
antra are easily divided into bilateral pairs, 
while the individual sphenoid cells can con- 
veniently be considered as one chamber. 
It may then be considered that 5,978 in- 
dividual cavities were observed in the 
course of reporting roentgen findings on 
the present group of 854 patients. Thus 
considered, it is found that over one-half 


less frequently in the ethmoids, and still 
less frequently in the frontal and sphenoid 
sinuses. Table VI records not only the 
frequency of abnormal findings by sinuses, 
but also according to the 11 classifications 
of abnormality recognizable by roentgen 
methods. By far the most frequent roent- 
genologic evidence of disease was found to 
be clouding or non-aeration of a normally 
transparent sinus cavity or thickening of 
the mucosal lining of a sinus. All other in- 
dividual signs of abnormality appeared 
with frequencies of less than 1 per cent. 

“Clouding,” as reported by the roent- 
genologist, is a useful term to indicate loss 
of air content. Although it is sometimes 
possible to state with certainty that loss of 
air content has resulted in a specific in- 
stance as the result of the accumulation of 
fluid, it must always be borne in mind that 
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tremendous swelling of mucosal lining can 
result in the complete obliteration of air 
space; that the sinus niaj'’ be completely 
filled with neoplasm, or tliat, instead of 
the accumulation of exudate in large 


it becomes obvious that several of the al- 
ready mentioned causes for clouding may 
coexist and may or may not be individually 
detectable. 

Abnormal roentgenologic findings which 


TABLE IX. — SIGNIFICANCE OF ROENTGEN SIGNS OF SINUS DISEASE 
II. "Clouding with Bone Destruction’’ 


Operative Findings (UJ Sinuses) 

Frontal 

Ethmoid 

Maxillary 

Total 

R (3) 

L(4) 

R (1) 

L(l) 

R (2) 

L(2) 

Soft Tissue 

Normal 

1 






B| 

Pus 


1 



4 



Pus and thickened mucous membrane 

1 

2 





3 

Polypoid mucous membrane 


1 






Neoplasm, malignant 

I 


1 



•2 


Bone 

• No statement 




■ 

■ 

■ 


Osteomyelitis 

2 

4 


B 


B 


Malignant invasion 

1 


1 


B 




table X. — SIGNIFICANCE OF ROENTGEN SIGNS OF SINUS DISEASE 
III. “Thickened Mucous Membrane Lining’’ 


Operative Findings (37 Sinuses) 

Frontal 

Ethmoiil 

Maxillary 

Sphenoid 


R(l) 

L(2) 

R(2) 

L(3) 

R(16) 

L(ll) 

(2) 

Soft Tissue 

Normal 


1 




B 

B 

■ 

Pus 

1 



1 

6 


■BB 


Pus and thickened mucous membrane 


1 

2 

2 

6 

■B 

2 


Thickened mucous membrane 





1 

2 



Polypoid mucous membrane 





2 




Neoplasm, malignant 






1 



Bone 

No statement 

1 

2 

2 

2 

13 


2 

32 

Normal 





1 

1 



Osteitis 





1 




Osteomyelitis 




1 

■ 1 

• 




quantities, abnormal fluid content of sinus concern themselves with the status of the 
cavities may represent whole blood. When .bony walls of sinuses are apt to be more 
clouding is particularly dense, it may be- characteristic and, therefore, more specific, 
come quite difficult, indeed, to offer any de- For example, visible expansion of a sinus 
tailed information other than this fact, and is virtually pathognomonic of neoplasm, 
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and if observed in the absence of visible 
erosive changes in bone the offending 
neoplasm is apt to be benign rather than 
malignant. The positive identification of 
fracture associated with sinus clouding of- 


fenestration of the maxillary antra was the 
most commonly employed surgical proce- 
dure. In most instances the surgical pro- 
cedure did not include all of the individual 
sinuses considered abnormal by the roent- 


TABLE XI. — SIGNIFICANCE OF ROENTGEN SIGNS OF SINUS DISEASE 
IV. "Expansion (Neoplasm)" 


Operative Findings (11 Sinuses) 

Ethmoid 

Maxillary 

Sphenoid 

Total 

R(l) 

R (7) 

L(2) 

(1) 

Soft Tissue 

Neoplasm, benign 


2 



2 

Neoplasm, malignant 

1 

5 

2 

1 


Bone 

No statement 


2 

1 


3 

Erosion (benign neoplasm) 


2 




Malignant invasion 

1 

3 

1 

1 

6 


fers reasonable grounds for assuming that 
the clouding is produced by hemorrhage into 
the sinus. Bone erosion may be produced 
by invading neoplasm or spreading osteo- 
myelitis. Developmental anomalies are 
reported most commonly in the case of the 
frontal cells where congenital absence may 
lead to erroneous clinical diagnosis because 
of faulty transillumination with visible 
light. 

The actual accuracy of roentgen findings 
as compared with underlying disease can 
be determined only in the light of operative 
and pathological findings. As was to be 
expected, only a fraction of the patient 
group under consideration was ultimately 
subjected to surgical treatment, a total of 
133 individuals. One patient who was 
operated upon on the basis of positive 
physical findings in the absence of roent- 
genologic confirmation is not included, 
leaving the observations obtained in the 
132 cases which were operated upon for 
comparison with pre-operative roentgen 
diagnosis. In Table VII the individual 
sinus cavities explored are listed, indicating 
the frequency with which various com- 
binations of cells were opened. As might 
have been expected, simple puncture and 


genologist. Table VIII deals with the 
actual operative findings obtained as the 
result of exploration of 163 individual 
chambers previously reported by the roent- 
genologist to show ‘ ‘clouding. ’ ' The opera- 
tive findings are subdivided into those 
which deal with soft tissues within the 
cells, as well as abnormalities of bony walls 
about the sinuses in cases in which such in- 
formation was available. The non-specific- 
ity of this descriptive term used by the 
roentgenologist is well reflected in this 
table, although it will be observed that 
the presence of pus with or without as- 
sociated thickening of the mucous mem- 
brane is responsible for the finding of 
“clouding” in the majority of the sinuses 
explored. In explanation of the discovery 
of neoplasm in the left ethmoid area in 
five instances, it must be recalled that 
neoplasms of the nose or orbit may readily 
invade ethmoid cells. In six instances 
sclerosis or osteitis discovered by the sur- 
geon was not recognized radiographically 
and in three instances previously unrecog- 
nized osteomyelitis was encountered. In 
the five examples of malignant invasion of 
bone described by the surgeon, four con- 
cerned the ethmoid cell walls, obviously 
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for the roentgenologist a difficult site in 
which to recognize bone destruction. 

“Clouding, with bone destruction,” re- 
ported in 13 sinuses among the group op- 
erated upon, represented invasion by malig- 
nant tumor in six instances and osteomye- 
litis in tlie same number. All of the latter 
involved frontal sinuses, which is in keeping 
wtli the common site of this condition in 
relation to sinus disease. The neoplasms 
were found to be far less selective in the 
matter of location (Table IX). 

Analysis of roentgen evidences of thick- 
ened mucous membrane lining in the light 
of operative proof (Table X) shows that 
the most frequent cause of this change is 
inflammatorj’^ disease. Only one malig- 
nant neoplasm appears in this group. 
Among the bone changes found at opera- 
tion, it is interesting to note that there 
were again three occasions when roent- 
genology failed to recognize osteitis and 
osteomyelitis. It is true that these changes 
occurred in areas difficult to demonstrate 
roentgenographically. 

Roentgenologists consider that expansion 
of a sinus, associated with clouding, is a 
characteristic sign of neoplasm. Observa- 
tions recorded in Table XI, although again 
based- on the findings of few instances, 
justify continued faith in this diagnostic 
sign. In all these cases either benign or 
malignant neoplasm was found, and in the 
majority of them associated bone changes 
were described. 

The frequency with which other radio- 
graphic findings were subjected to proof 
is scarcely great enough to warrant tabula- 
tion. Two frontal sinuses reported as 
showing roentgen signs of clouding with 
sclerosis were found at operation to show 
changes characteristic of chronic suppura- 
tive sinusitis. This condition was found 
in two additional sinuses that had been 
reported as polypoid hyperplasia of the 
mucosa upon roentgenologic examination. 
In one instance a reported solitary polyp 
was confirmed at operation, and removed. 

This review of actual experiences with 
the radiographic approach to the diag- 
nosis of paranasal sinus disease offers con- 


vincing proof that such methods are reli- 
able if the limitations of the procedure are 
clearly appreciated. Apparently this diag- 
nostic measure is not necessary for the 
recognition of the existence of sinus disease. 
It does, however, afford a good means of 
determining the extent of disease in the 
paranasal sinuses. Involvement of solitary 
or multiple sinuses can be recognized and 
the pattern of involvement can be deter- 
mined with reasonable accuracy. Minimal 
changes due to disease processes, occurring 
particularly in the ethmoid and sphenoid 
cells, may be overlooked because these 
structures are disadvantageously situated 
for perfect visualization under some cir- 
cumstances. Bone destruction may pass 
unrecognized in these areas even in first 
quality roentgenograms. Accurate inter- 
pretation of sinus roentgenograms is a 
painstaking, even difficult, task, although 
tlie pathologic signs characteristic of disease 
are relatively few. 

DISCUSSION 

Leon J. Mbnville, M.D. (New Or- 
leans, La.) : The splendid contribution 
that we have just heard by Dr. Johnson 
has indeed been one of great importance. 
He has been most thorough in his pres- 
entation and because of that reason has 
left but little for me to say. 

We all appreciate the importance of the 
roentgen ray in the diagnosis of paranasal 
diseases. He has shown us the various 
conditions which affect their structures 
and how they may be diagnosed by means 
of the roentgen ray. He has also demon- 
strated most clearly that if the roentgen 
ray is to be of value in the diagnosis of 
paranasal sinuses, it is important for the 
roentgenologist to acquire a knowledge of 
the anatomy and physiology of these struc- 
tures and also a clear understanding of the 
pathology of the numerous conditions 
which affect the paranasal sinuses. In 
this manner the roentgenologist will be- 
come an efficient consultant, when he can 
intelligently discuss with the referring 
physician the result of his examination, 
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and thus keep the roentgen ray in the 
hands of the roentgenologist. 

It is highly desirable for the roentgen- 
ologist, in studying diseases of tlie paranasal 
sinuses, to attempt, whenever possible, 
to procure some of the clinical data re- 
garding the examination of the referring 
physician, and his provisional diagnosis. 
With this knowledge the roentgenologist 
functions in the capacity of a ph 3 ''sician 
and is the one to determine how the ex- 
amination is to be made. Since he is the 
one who assumes the responsibility of the 
x-ray examination, he should be the one to 
decide the technical factors employed. 

We all appreciate the fact, of course, that 
a cloudy sinus wiU most often mean fluid 
or probably some thickening of the mu- 
cous membrane. Howeveii, we know that 
there are other conditions which will pro- 
duce cloudy sinuses and I have in mind 
tumors of the paranasal sinuses. Tirhile it 
is true, as Dr. Johnson has so well pre- 
sented, that they are not numerous, 
many of them grow so slowly that when 
they are discovered clinically they have 
progressed very markedly, and while it 
is to be appreciated that we have not as 
yet been able to place a microscope at the 
end of an x-ray tube to study the cellular 
make-up of tumors, we have been able,‘’in 


certain instances, -to diagnose types of 
tumors in the human body as correctly 
nnth the roentgen ra}’^ as by the tissue mi- 
croscope. 

In regard to the frequency of these tu- 
mors of the paranasal sinuses, not very 
long ago Dr. Geschickter, of the Surgical- 
Pathological Laboratory of Johns Hopkins 
University, reported in the American 
Journal of Cancer, a series of 211 such 
cases, in which 16 were benign epithelial 
tumors; 130 were malignant epithelial 
tumors; 37 were benign connective tissue 
tumors, and 16 were sarcoma, so that we 
know that these tumors do exist and we 
should be on the alert and tr}^ to detect 
them as early as possible. 

WTiile the x-raj’^ is perhaps not as effec- 
tive in the early recognition of tumors of 
the paranasal sinuses as it is in tumors in 
other parts of the body, I would like to 
emphasize the importance of consider- 
ing the possibility of their existence more 
often and of our being on the lookout for 
them. 

In this regard we will keep roentgenology 
on a high plane where Ave know that the 
roentgen ray AAdll become as indispensable 
to the otolaryngologist as the stetho- 
scope is to the internist and the scalpel 
to the surgeon. 



THE TREATMENT OF ACUTE AND CHRONIC INFLAMMATORY CONDITIONS BY 

FRACTIONAL DOSES OF X-RAY» 

By HERMAN A. OSGOOD, A.M., M.D., Boston, Massachusetts 


^IpHE puqjose of this paper is to suggest 
tliat in the x-ray treatment of acute 
infections considerably less radiation 
may be effective tlian is generally sup- 
posed; tliat small fractional doses daily 
or twice dail)'^ may be more effective than 
a single larger dose, and that exacerbations 
which not infrequently do occur following 
larger doses may be avoided by dividing 
tlie initial dose. 

The use of x-radiation in the treatment 
of infections has been known and advo- 
cated for at least ten years. A number of 
papers by well-known authorities have ap- 
peared on the subject. The rationale of 
treatment and the mode of action of the x- 
rays have been fairly well established and 
need not be repeated in detail here. 

We may state briefly that following x-ray 
treatment there is a systemic reaction tend- 
ing to increase the bacteriolytic and bac- 
teriophagic powers of the circulating blood 

(1) . This reaction may be either in the 
nature of a general immunization or, more 
probably, a setting free of the products of 
the destruction of leukocytes at a site of 
radiation which may be distant from the 
lesion. These products are then carried 
through the blood to the inflammatory 
focus and there take effect. What takes 
place when a focus of infection is radiated 
locally has been described by Desjardins 

(2) , Wintz (3), Manges (4), and many 
others. 

In acute pyogenic infections the infiltra- 
tion of the leukocytes is the most important 
factor. Leukocytes are more susceptible 
to radiation and are the most easily broken 
down, thereby setting free protective anti- 
bodies more quickly than they would be- 
come available through natural inflamma- 
tory processes. Desjardins (5) states that 

' Presented before the Twenty-fourth Annual 
Meeting of the Radiological Society of North America, 
at Pittsburgh, Nov. 28-Dec. 2, 1938. 


tlie rate of response of the leukocytes to 
radiation parallels the clinical response. 
The end-result is a relative alkalinization 
of the tissues. Local blood supply is in- 
creased and the increased permeability of 
the cell wall favors osmotic exchange. But, 
as Dyes (6) points out, an inereased de- 
struction of leukocytes swamps the tissues 
with albumen bodies (leucines), causing 
temporarily at least a relative acidosis with 
the accumulation of more toxins and de- 
composition products than can be handled ; 
therefore, resistance to the original infec- 
tion may be lowered and its exacerbation 
or spread may be favored, or, as Desjardins 
(7) puts it, a reactive inflammation is 
superimposed on the original infection. 

The optimum therapeutic dose obviously 
would be that amount of radiation which 
would destroy sufficient leukocytes to pro- 
duce the maximum bacteriolytic and bac- 
teriophagic action at the site of the infec- 
tion without overloading the tissues with 
toxins, causing too rapid a breakdown of 
the suppurative process, or otherwise pro- 
ducing an exacerbation or spreading of the 
original infection. The optimum spacing 
of this dose would be that which would 
permit full utilization of the antibodies pro- 
duced, without the accumulation of an ex- 
cess. This optimum therapeutic dose is 
not a constant, but varies with the stage 
of the inflammatory process, the degree of 
leukocytic infiltration, the site and extent 
of the lesion, and the patient’s resistive 
powers. 

Treatment of each case must be indi- 
vidualized. In general, the more acute the 
inflammation the smaller should be the 
dose (8), and the closer should be the spac- 
ing. It has been stated that if a larger 
than necessary dose (over 200 r) is given, 
the favorable result is delayed for some 
“unknown” reason, but no harm is done 
(9). This may or may not hold for chronic 
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inflammatbrj'- conditions, but it certainl)’^ 
is not true for acute pyogenic infections. 
A maximum dose, as previously stated, not 
only may fail to give favorable results, but, 
by superimposing the reaction due to the 
x-ra}’’ upon that of the. original infection, 
may actually lead to an exacerbation or 
spread of the infective process. During 
the suppurative stage, too precipitate a 
breaking down is dangerous (10). The 
result, if the infection is superficial, may 
be relieved by prompt and adequate surgi- 
cal drainage, but if it is a pelvic or other 
deep-seated infection lack of adequate 
drainage may cause serious complications 
and possibly death. 

Even in sub-acute lesions an exacerba- 
tion ina}’’ follow a comparatively small dose 
of x-ray. For example, x-ray therapy is 
frequently used for the treatment of boils 
and carbuncles: 150 r is the usual dose. 
A young woman 30 years of age pre- 
sented, with a pustule on her cheek op- 
posite the left lower second molar. It 
measured about seven millimeters in di- 
ameter. She said she had had it for foiu* 
or five days. It was well circumscribed, 
not particularly tender, and showed no 
signs of coming to a head. Her physician 
advised x-ray treatment and she was 
given 150 r over the lesion. Twenty-four 
hours later the entire side of her face was 
swollen and the cervdcal glands on that 
side were enlarged and tender. The con- 
dition ultimately subsided with the ap- 
plieation of ice and no fimther x-ray. Dur- 
ing the inteiY’^al her physician and family 
were considerabty alarmed. 

Such exacerbations whereby an appar- 
ently indolent lesion is suddenly activated 
following x-ray treatment are well known 
to dermatologists. They occur frequently 
in nenrolog)’- where x-ray is used for the 
rehef of pain in the neuralgias, sciatica, or 
over the spinal nerve roots. In asthma 
such reactions may be extremely danger- 
ous. It should be recognized that similar 
exacerbations do occur following the x-ray 
treatment of infections even in doses as 
small as 150 r. 

Our experience leads us to believe that 


such reactions can be eliminated by divid- 
ing the initial dose into fractions. In acute 
conditions we use 20 r daily or twice daily; 
in less acute conditions, 50 r daily to a 
total not exceeding 250 r. For example, a 
man of 60 years entered a local community 
hospital with an acute cellulitis of the face 
and cheek following infection of the upper 
lip. Sulphanilamide was tried but failed to 
give relief. His condition was considered 
urgent. There was no x-raj’’ therapy equip- 
ment in the hospital. A self -rectified radi- 
ographic unit was calibrated, using a 1 mm. 
aluminum filter. He was given 20 r twice 
dail}”^ for two days, then once daily for two 
more. He began to show improvement on 
the second day and was discharged well on 
the seventh day. He had no unpleasant 
reactions. 

A diabetic male of 74 years was referred 
with fiuunculosis of the nose. He was 
given 75 r on each of two consecutive days. 
Almost immediately following the second 
treatment, swelling and pain markedly in- 
creased. Ultimately the process subsided 
without recurrence. We believe that if we 
had divided the initial dose we could have 
avoided the unpleasant reaction. Williams 
and Br)'an (11) have reported the treat- 
ment of 170 cases of acute coryza, using 
daily doses of 20 r four times: 12 per cent 
were symptom-free in 24 hours, 56 per cent 
in 48 hours, and 19 per cent in 72 hours. 
In cases in which we have used x-ray, our 
results have paralleled theirs. 

X-ray, however, has no prophylactic 
value against recurrence (12). Because of 
dangers inherent in the repeated use of 
x-ray in the treatment of recmrent types 
of infection, we have, therefore, preferred 
to use ultra-violet and infra-red or short 
wave diathermy for the treatment of coryza 
(13). Daniel (14) recommends fractional 
doses of from 20 to 40 r every two or three 
days for the treatment of acute inflamma- 
tory conditions of the upper respiratory 
tract, and from SO to 100 r in chronic cases. 
In acute sinusitis, particularly of the an- 
trum, we have used 20 r daily or twice 
daily, not exceeding a total of 400 r with, 
on the whole, satisfactory results and no 
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exacerbations. Most rhinologists do not 
like to ojicn an acute antrum under three 
weeks. If results are to be obtained by x- 
ray, they will be evident in less than one- 
third of that time. We have had no op- 
portunity to treat acute mastoids, but 
would like to call attention to the work of 
Rathbone (15), Lucinian (1(1), and others. 

Alany infections respond to as .small a 
single dose as 50 r. Furunculosis of the ear, 
for example, has shown relief from pain 
the following day, with subsequent resolu- 
tion without symptoms. In cellulitis, with 
painful swelling following the difficult ex- 
traction of teeth, particularly third molars, 
the pain is relieved promptly with this 
dose and the swelling usually subsides in 
from 24 to 48 hours, which is considerably 
quicker than can be expected from the use 
of conventional methods. 

On the other hand, we have seen marked 
exacerbation with distressing symptoms 
following an initial dose of 50 r in at least 
two cases of epidermophytosis. 

With the exception of sore throats, we 
have had comparatively little experience 
with streptococcus infections. Since the 
infiltration of leukocytes at the site of 
streptococcus infections is not a predomi- 
nant factor, it would appear that we are 
here more dependent on the anti-infective 
properties of the circulating blood. There- 
fore, radiation of the lymphatic tissues 
(spleen, lymph nodes, etc.) in fractional 
doses might reasonably be expected to 
be effective as an adjuvant to local radia- 
tion. 

We have said comparatively little about 
chronic infections. At present we are using 
50 r two or three times a week, with voltage 
and filtration depending upon the size of 
the patient and the depth of the lesion. 
We do not exceed 400 r per series. If 
necessary, we may give a second or third 
series at intervals of two or three weeks; 
we do not give more. Immediate response 
in chronic infections is not to be expected 
(17), but if favorable results are not ob- 
tained in a reasonable time {vide supra), 
there is nothing to be gained by giving 
larger doses or prolonging the series. It is 


common experience that tissues which have 
been subjected to too intense or too pro- 
tracted a series of x-ray or radium treat- 
ments are much less resistant to infection. 
Khreningcr (IS), by experiments with 
mice, has shown that sensitivity to infec- 
tion is proportional to the amount of radi- 
ation which the animal has received. Fur- 
thermore, the danger of the cumulative 
effect from repeated small doses should 
not be lost sight of. 

Wintz (19) also mentions the so-called 
radiofrequency short waves as having 
possibilities in the treatment of infections. 
\\ffiile much that has been written about 
short waves will have to be discounted, 
we believe that they have a definite place 
in radiology. They will apparently ac- 
complish in infections — perhaps in a longer 
time and with more treatments — fully as 
much as x-ray, and without the dangers in- 
herent in repeated x-ray exposures. We 
should prefer short waves for chronic and 
recurrent infections. 

At this point we desire to state most 
emphatically that the use of the so-called 
ultra-short waves, meaning thereby the 
radiofrequency waves of six meters wave 
length or less, is just as much a part of 
radiology as x-ray or radium. Their use 
should not be left in the hands of physio- 
therapists who, however well trained they 
may be in baking, massage, corrective exer- 
cise, and the like, are neither physicists nor 
radiologists; and unless they have received 
special training are not competent to ad- 
minister this form of radiation intelligently. 
It should be recognized that the misuse 
or abuse of this form of radiation can do 
just as much harm to the patient as the 
misuse or abuse of x-ray or radium. 

In conclusion, we submit that acute in- 
fections may be adequately, and perhaps 
better, treated by small fractional doses, 
using apparatus of low or medium voltage 
such as is now available in most of oiu: 
smaller communities. In case of necessity, 
even a radiographic unit could be used. 
We do not, however, intimate that any 
general practitioner who has an x-ray unit 
is competent to treat infections. Training, 
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nins perhaps for five or seven days. If 
your patients, in the majority, recover in 
from twenty-four to forty-eight hours, per- 
haps we have clone something to benefit 
them. 

In the treatment of boils, it depends en- 
tirely on what stage you arc in. If in the 
first twenty-fonr to forty-eight hours, you 
may get resolution by absorption. If at a 
later stage, you undoubtedly do hasten 
suppuration. It is my impression (but here 
again I do not wish to be too definite) that 


the larger dose in boils which are about to 
suppurate does very definitely break them 
down more rapidly and the surgeon should 
be available for incision and drainage. 

In fluoroscopic work the danger of giving 
doses which may be large if held over one 
area is of considerable importance. 

I might state in closing that I know of 
one case in which there was a very marked 
exacerbation of epidermophytosis from the 
examination by x-ray incidental to the 
fitting of a shoe. 



THE DENSITY OF THE CENTRAL SHADOW IN THE DIAGNOSIS OF 
INTRATHORACIC LESIONS’ 

By LEO G. RIGLER, M.D., Minneapolis, Minnesota 
From the Department of Radiolog>% University of Minnesota 


|[UST as there are areas in the lungs si- 
Ij lent to auscultation, so there are cer- 
tain portions of the lung-fields rela- 
tively invisible to roentgen exploration. 
The conception that those areas of the 
lungs and pleura which are superimposed 
upon by the denser shadows of the heart 
and other mediastinal structures, the dia- 
phragms and subdiaphragmatic organs, 
and even by the ribs, are not entirely amen- 
able to roentgen study, has been partially 
responsible for the use of the stereoscopic, 
lateral, and oblique projections. To some 
extent, the introduction of bronchography 
sensed to make roentgen obsen^ation of 
certain sections of the lungs more success- 
ful. Nevertheless, the possibility that le- 
sions may be present in the lung which are 
not visible in the roentgenogram, because 
they are hidden by the central shadow, is 
always to be considered. 

It is significant that in many textbooks 
on roentgen diagnosis the diagrammatic 
representations of roentgenograms of the 
thorax portray the cardiac area as a blank. 
The inference from such a representation 
could be that there is no limg behind the 
heart or that this portion of the lung can- 
not be examined roentgenographicaUy; 
obviously the latter is meant. But experi- 
enced roentgenologists frequentty are able 
to detect lesions of the limgs or pleura, 
which manifest themselves within the car- 
diac shadow, by the observation of changes 
of density in this shadow. Curiously 
enough, there is no reference to this point 
in the various texts on the roentgen diag- 
nosis of intrathoracic lesions. The observ'a- 
tion of variations in the density of the cen- 
tral shadow of the thorax, especially of the 


relative densit}’^ of the portions of the car- 
diac shadow to the right and left of the 
spine, has been of such assistance to me in 
the diagnosis of many pleural and pulmo- 
nary lesions that the findings are worthy of 
expatiation. This point is particularly 
important when anteroposterior or postero- 
anterior films of the thorax are the only 
available studies, as is commonly the case 
in the more acute and severe illnesses ne- 
cessitating bedside exanunation. 

It should be emphasized that reasonable 
penetration must be effected in order to 
bring out variations in the density of the 
central shadow. If rather soft exposures, 
such as those generally used for demon- 
strating minimal pulmonary lesions, par- 
ticularly early tuberculous infiltrates, are 
employed, the entire cardiac area does ap- 
pear as a blank. All the x-rays directed 
through this area are absorbed by the 
shadow of the heart itself. Consequently 
any change in the lung or pleura which 
would increase the density of the heart 
win not be recorded. In the type of case 
to which the signs to be described below are 
applicable, overexposure is not harmful as 
the lesions under investigation are gener- 
ally gross. At the same time the overex- 
posed roentgenogram permits the demon- 
stration of changes of density which may 
be of great value in elucidating obscure le- 
sions. We have repeatedly seen cases of 
pneumonia in which the usual type of film 
taken in the upright position appeared to 
be negative. On repetition with the pa- 
tient supine and a heavy exposure, the evi- 
dences of consolidation were obtained. 

A study of cross-sections of the thorax 
indicates that the anteroposterior diame- 
ter of the normal heart is approximately 
equal throughout its extent from right to 
left except in its most caudal portion. 


‘ Presented before the Radiologicai Society of North 
America at the Twenty-fourth Annual Meeting at 
Pittsburgh, Nov. 2S-Dec. 2, IftSS. 
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Hcncc the density of the normal cardiac the descending aorta may appear to the 
shadow above the level of the diaphragms left of the spine, adding an increment of 
should be uniform on both sides of the density at this point. Examination of an- 



1 2 3 4 3 . ^ 

Fig. 1. Schematic representation of cross-section of thorax at the level of the eighth thoracic vertebra in a 
case of early pneumonia of the left lower lobe. The anteroposterior roentgenogram is shown below. The 
densities of the cardiac shadow, the spine and mediastinal structures (a), and the consolidation of the lung 
( 6 ), are all shown by different designs. The projection of these shadows onto the roentgenogram is also re- 
corded by similar designs. 

1. Left lung density without superimposition. 

2. Normal density of left side of heart. 

3. Increased density of left side of heart from superimposition of shadow of consolidation in medial portion of 
left lower lobe. 

4. Increased density of central shadow over spine and large vessels. 

5. Normal density of right side of heart (compare with 2). 

6. Right lung density without superimposition. 


Spine. Over the area of the spine the den- teroposterior or postero-anterior films of 
sity necessarily is greater because of the the thorax in normals, especially if they are 
superimposed shadow of the sternum, the somewhat overexposed, will reveal these 
vertebrte, the large vessels, and other me- uniformities and variations of density of 
diastinal structures. In older individuals, the central shadow. A reference to the dia- 
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gram illustrated in Figure 1, a cross-sec- 
tion of the thorax at the level of the eighth 
thoracic vertebra, will indicate graphically 
the recording of the density of the central 
thoracic shadow upon the roentgenogram, 
when an anteroposterior exposure is made. 
The varying densities are represented on 
the film by the different types of cross- 
hatching which correspond to the same de- 
sign in the structure which is projected 
upon the roentgenogram. The density of 
the cardiac shadow is approximately the 
same to the right of the spine (see 2, Fig. 1) 
as it is to the left (see 5, Fig. 1), if it is 
not superimposed upon by any other solid 
structme. Projection of the vertebrae 
and other densities in the midline in- 
creases the total density of the film at 
this point (see 4, Fig. 1). Obviously, the 
density of the base of the heart is somewhat 
less than that of the more caudal portion. 
If there is added to the cardiac shadow any 
additional increment of density such as 
would occur from a consolidation in the 
medial portion of the left lower lobe or an 
effusion in the posterior mediastinal space, 
an increase in the density of that portion 
of the cardiac shadow overlying the intra- 
thoracic lesion will result. Such an incre- 
ment of density is produced in Figure 1 by 
a triangular area of consolidation of the 
left lower lobe. The increased density of 
that portion of the cardiac shadow over- 
lying this area of consolidation is also re- 
produced on the film (see 3, Fig. 1). 

In the early diagnosis of lobar pneu- 
monia, especially of the left lower lobe, a 
change in density of the central shadow 
has proved to be a valuable sign. This 
was casually noted in a paper by Ude (4), 
but in the voluminous literature on the 
roentgen diagnosis of pneumonia little 
attention has been paid to this point. In the 
earliest stages of the lesion it may, in some 
cases, be confined to the very medial por- 
tion of the lower lobe, so that the cardiac 
shadow covers the area of consolidation 
completely. In the case of suspected acute 
pneumonia, anteroposterior roentgeno- 
grams, with the patient supine, are usually 
made at the bedside. Because of the rela- 


tively short focus-film distance the heart 
shadow is likely to be exaggerated, thus 
overlapping a much larger area of the lung- 
field than othenvise. Under such circum- 
stances, the sole evidence of a consolidation 
may lie in the increased density of the left 
side of the heart. With this in mind, a 
careful inspection of the density of the 
cardiac shadow itself, especially by com- 
parison of the right and left sides, \vill in- 
dicate clearly the presence of the abnormal 
density in the lower lobe, even if the con- 
solidation does not extend beyond the 
limits of the cardiac border. The drawings 
of roentgenograms of the chest shown in 
Figure 2 illustrate such a case admirably. 
Figure 2a represents the shadow densities 
of the normal chest when a hea\^ exposure 
is made. In Figure 25 is shown a case of 
left lower lobar pneumonia. The marked 
increase in the density of the left side of the 
heart is shown ■without any accompanying 
density in the lung beyond the heart bor- 
der. A typical roentgenogram of such a 
case is illustrated in Figme 3. This pa- 
tient came in for examination less than 24 
hours after the onset of the pneumonia. 
Physical findings over the lungs were prac- 
tically nil at this time. Without the benefit 
of lateral views a definite diagnosis of left 
lower lobar pneumonia was readily made 
from this one roentgenogram. This was 
abundantly confirmed by the later course of 
events. We have had a similar experience 
on many occasions. 

The varying densities which may occur 
with partial consolidation of the left lower 
lobe are well brought out in Figure 4, an 
anteroposterior roentgenogram of the thorax 
in a case of bronchopneumonia superim- 
posed upon bronchiectasis of the left lower 
lobe. The normal, equal density of the 
cardiac shadow on both sides of the spine 
is here illustrated. The increase in density 
to the left of the spine, due to the descend- 
ing aorta, is also apparent. The pneumonic 
consolidation manifests itself as an area of 
increased density over the apex of the 
heart and extending into the left lung-field. 
The contrast in density between the nor- 
mal heart shadow above and that portion 
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below which is superimposed u]ion by the the lateral view may not be undertaken, to 
consolidation in the lung is most striking, avoid further disturbance of the patient. 
It is obvious that lateral views may serve The observation of an increase in the car- 
to demonstrate such lesions but the.se are diac density may be a sufficient stimulus 
not always obtainable. The usual routine to prompt a lateral examination, and the 
procedure is to make an anteroposterior diagnosis may thus be confirmed. 

\dew at the bedside. If nothing is observed, While the observation of the increase 


Deasity of tKc Ccatral 5Kadow ia Lobar Paeumonia 



Fig. 2. Dravviags of anteroposterior roentgenograms of the thorax, (a) Normal chest showing equal den- 
sity of central shadow to the left and right of the spine and greater density in the center, (b) Lobar pneu- 
monia, early stage, involving medial portion of left lower lobe only. Note the increased density of the heart 
to the left of the spine because of the superimposed shadow of the consolidation, (c) Lobar pneumonia, 
medial portion of right lower lobe. Note the density in the lung-field and the increased density of the central 
shadow to the right of the spine, (d) Lobar pneumonia, right middle lobe. Note the density of the lung-field with- 
out increased density of the central shadow. 
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in cardiac density applies more frequently 
to the left lower lobe, it is also occasionally 
of importance in the verj' early consolida- 
tions of the right lower lobe and the 
rather rare, localized pneumonia of the 
anomalous, inferior accessory lobe. Like- 
mse, this sign may be used to aid in the 
differentiation of pneumonia of the middle 
from that of the lower lobe on the right 
side. Not infrequently when a consolida- 
tion of the right lung is observed in the an- 
teroposterior roentgenogram, it may be 
difficult to make this distinction, if satis- 
factory lateral views are not available. An 
increase in the density of that portion of the 
central shadow to the right of the spine 
usually indicates an involvement of the 
lower lobe. The absence of such increased 
density does not, however, exclude pneu- 
monia of the lower lobe, as onh’- its lateral 
portion may be consolidated. This point 
is illustrated by the drawings shown in 
Figures 2c and 2d. The increase in the 
density of the cardiac shadow to the right 
of the spine is clearly visible in Figure 2c, 
and indicates the lower lobar origin of this 
pneumonia. This conclusion was con- 


firmed by lateral examination. In Figure 
2d is shown a consolidation of the middle 
lobe alone, wliich does not change the den- 
sity of the central shadow. Obviously, 
some change may occur because of the 
small tongue of the middle lobe which ex- 
tends anterior to the heart, but it is usually 
insufficient in thickness to produce any 
marked increase in density. 

Other lesions than pneumonia may in- 
duce similar changes. Notable among 
these are the rather infrequent cases of 
bronchiectasis in which the disease process 
is almost completely confined to the me- 
dial portion of the left lower lobe. In some 
cases, the entire left lower lobe is involved 
and, by shrinkage, it assumes a medial posi- 
tion wholly behind the heart. Such cases 
may escape roentgen observation, although 
the clinical and physical findings are very 
obvious. Here again careful obser\’-ation of 
the cardiac density may give the clue to 
the location of the lesion, following which, 
further examination may give a clear repre- 
sentation of the process. Films made in 
the anteroposterior projection with the pa- 
tient supine, preferably with the aid of the 



Fig. 3. Fig. 4. 

Fig. 3. Lobar pneumonia, medial portion left lower lobe, early stage. Anteroposterior roentgenogram, 
with patient supine. Note the increased density of the left side of the heart in contrast with the shadow to 
the right of the spine. The consolidation cannot be observed beyond the left border of the heart. 

Fig. 4. Bronchopneumonia superimposed upon bronchiectasis, left lower lobe. Note the equa density of 
the central shadow to the right and left of the spine except for the inferior lateral portion of the heart where 
the consolidation increases the density to a marked extent. 
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Potter-Bucky diaphragm and considerable 
overexposure, will permit penetration 
through the cardiac shadow and reveal the 
findings perfectly. 

Massive atelectasis of the left lower lobe 
from other causes may likewise give similar 
findings to those described above. In this 
instance, the elevation of the diaphragm 
and the displacement of the mediastinum 
indicate the nature of the process, but care- 
ful attention to the density of the cardiac 
shadow will serve to determine the location 
of the collapsed lobe. 

Collections of fluid in the mediastinal 
portion of the pleural space, whether free 
or encapsulated, will also increase the car- 
diac density. If the usual postcro-antcrior 
roentgenograms alone are available, this 
change in density of the central shadow 
may be the only sign of fluid in the pleural 
cavity. This was pointed out as related to 
encapsulated mediastinal empyema in a 
previous publication (2), and has also been 
noted again by Snure (3). In certain cases 
of free pleural effusion, as described in an- 
other paper (1), the fluid tends to collect 
in the mediastinal portion of the pleural 


space, giving a similar increase in the car- 
diac density. Such a case is illustrated in 
Figure o, in which a free pleural effusion 
on the left .side has extended into the me- 
diastinal pleural space to increase the den- 
sity of the left side of the heart. In Figure 
0 is shown a similar case with fluid and 
atelectasis on the right side. The marked 
increase in density of the right portion of 
the central shadow is demonstrated by the 
contrast with the opposite side. 

It should be apparent that any type of 
consolidating process in the medial portion 
of the lower lobes or any mass in the in- 
ferior mediastinum will produce, to a more 
or less degree, the findings described above. 
Tumor or abscess of the lung, tumor 
or other glandular enlargement in the me- 
diastinum, aneurysm of the deseending 
aorta, massive dilatation of the esophagus, 
and paravertebral abscess must be included 
in this category. 

Abnormalities in the density of the car- 
diac shadow may also be due to intrinsic 
disease of the heart or pericardium itself. 
It is at once evident that pericardial effu- 
sion, while increasing the anteroposterior 



Fig. 5. Fig- 6- 

Fig. 5. Pleural effusion, left side, with extension behind the heart into mediastinal pleural space. Note the 
striking increase in density to the left of the spine due to the fluid behind the heart. Diffuse density over the 
lower left lung-field is due to a thin layer of fluid .in the peripheral pleural cavity. 

Fig. 6. Pleural effusion, right side, with extension into right mediastinal pleural space. The contrast be- 
tween the increased density of the heart to the right of the spine compared to that on the left is marked. Note 
the other evidences of effusion, and the signs of atelectasis and pleural adhesions as well. 
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diameter of the heart, and thus its density, 
will ordinarily produce sucli a uniform 
change that there will be no relative dis- 
crepancy in the shadow of the two sides of 
the heart. In rare cases, encapsulated, 
purulent pericardial effusion may cause a 
variation in the density of the cardiac 
shadow, but this is usually evident from 
the change in the contour of the shadow. 
Enlargement of the left ventricle does not 
appear to disturb this relative density, 
probably because the heart is rotated suffi- 
ciently to compensate for the increased an- 
teroposterior thickness on the left side. 
The same is true of enlargements of the 
right ventricle and right atrium. In the 
case of the left atrium, however, enlarge- 
ment may produce changes in the density 
of the various portions of the heart. The 
left atrium being posterior and centrally 
placed, its shadow is normally lost within 
that of the spine and mediastinal struc- 
tures. When greatly enlarged, however, it 
will project to some extent to both sides of 
the central shadow and thus increase the 
density of that portion of the heart which 
is abnormally overlapped. The so-called 
“double shadow,’’ observed over the right 
side of the heart in cases of massive en- 
largement of the left atrium, is, in fact, 
caused by the increased density of the car- 
diac shadow in its superior portion where 
both left and right atria overlap, as com- 
pared to the lesser density of the right 
atrium alone, as its shadow comes down to 
the diaphragm. 

SUMMARY 

The observation of the degree of cardiac 
density, particularly the relative density 
of the right and left sides of the heart, in 
films of the thorax, is an important aid in 
the diagnosis of lesions of the lungs and 
pleura. Increase in the density of the left 
side of the heart may be the earliest x-ray 
sign of lobar pneumonia of the left lower 
lobe. Increase in density on the right side 
may be used to differentiate lower lobe con- 
solidations from those of the middle lobe 
on the right side. Other abnormalities 
such as localized bronchiectasis, atelecta- 


sis, lung abscess, tumor, mediastinal pleu- 
ral effusion, mediastinal tumors, and other 
masses may also manifest themselves in 
this way. 

The density of the central shadow should 
always be considered when examining 
roentgenograms of the thorax. 
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DISCUSSION 

Walter H. Ude, M.D. (MmneapoHs, 
Minn.) ; It is indeed a privilege to open the 
discussion of this very interesting presenta- 
tion. 

Dr. Rigler has called to yoiu attention 
the characteristic appearance of pathologic 
processes in the retrocardiac portions of 
the thoracic cavity. He has especially em- 
phasized the changes in the density of the 
cardiac shadow which may be produced by 
pneumonic consolidations in the posterior 
medial portions of the lungs. 

In my publication, in 1931, entitled 
“Roentgenologic Studies in Early Lobar 
Pneumonia,’’ I called attention to the 
demonstration of retrocardiac consolida- 
tions by showing that they represented in- 
creased densities in the anteroposterior 
view, and that their presence and character 
could be further established by the lateral 
view. That the postero-anterior view is 
more advantageous than the anteropos- 
terior is apparent, since the portions of the 
lung to be studied are thereby brought 
nearer the film. Since this is the usual type 
of film to be made at the bedside of the 
pneumonia patient, the detection of such 
consolidations is thereby facilitated. The 
early lobar pneumonic triangular shadow 
may be demonstrated as well behind the 
narrow portion of the heart which projects 
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to tlic right of the siMUc, as behind the 
broader left lateral portion of the heart. 
For all practical purposes, the relative 
densities of these two portions of the car- 
diac shadow are the same, so that any in- 
crease in the density of one side as com- 
pared with the other should be noted and 
its significance determined. 

If the triangular shadow of early lobar 
pneumonia is viewed along its long axis, 
it vdll become immediately apparent that 
the triangle is due to a cone-shaped con- 
solidated segment of the lung, since in this 
view it presents a rounded or ovoid density. 
\\dien this cone-shaped consolidation in- 
volves the upper medial portions of the 
lower lobes, the anteroposterior view pre- 
sents a rounded homogeneous density over- 
lying and projecting well beyond the hilum 
of the involved lung. This appearance 
fonnerl)’’ was interpreted as being due to 
“hilum" or “central" lobar pneumonia. 
The lateral film clearly shows that only the 
apical portion of these consolidated areas 
approaches the hilum, while the broad base 
which furnishes the rounded density is at 
the posterior periphery of the upper por- 
tion of the lower lobe. I, therefore, may 
repeat my previous recommendation that 
the term “hilum” or “central” pneumonia 
should be discarded. 

Bronchopneumonic consolidations in the 
retrocardiac areas may likewise be identi- 
fied by an analysis of the density of the 
cardiac shadow. Differential diagnosis 
from the more chronic basal inflammatory 
processes is, however, more difficult, since 
the bronchopneumonic shadows are not 
homogeneous in density, and are irregular 
in distribution. 

R. R. Newell, M.D. (San Francisco); 
I am very enthusiastic about what Dr. 
Rigler has pointed out in regard to dis- 
covering lesions in the lungs which are hid- 
den by the heavy shadow of the heart, and 
the same thing applies to the lower pos- 
terior corner where it is hidden by the 
heavy diaphragm. 

We have made a practice for many years 
of studying fluoroscopically every patient 


wc could before we make films of the chest. 
You can usually, if you are suspicious of 
these conditions, pick them up in the lateral 
view. 

One would say also that in bedside work 
it is usually possible to get a lateral view 
of some sort, even though the patient is 
very thick. I do agree that it is not so very 
important in which direction the x-ray 
goes through the chest. When you take 
an anterior view of the chest, you ordinarily 
set the tube down at a lower level so as to 
bring the apices above the shadows of the 
clavicles. If you project the line through 
to the front [illustrating on a fellow-mem- 
ber], then you see that in order to follow 
the same line in reverse direction, as when 
tlie film is placed behind the patient, then 
the tube must be way up above the pa- 
tient’s head. But if we use the same line 
of projection, it makes little difference 
whether it goes through the patient front 
to back or back to front. 

There is another thing I would like to say : 
That the heart only interferes with the 
visualization of what there is in the lung 
behind it as a filter would interfere. That 
is, by increasing the necessary exposure, 
the heart does not really hide the shadow; 
it only makes the necessary exposure 
higher. But the heart also scatters x-rays, 
so that if you are trying to get views of 
what is behind the heart you ought to use 
a Bucky diaphragm. 

One more word: I have long thought 
that an anterior and a lateral might often 
be better than a stereo-anterior if we are 
only going to use two films. It looks now 
as though in many instances we are going 
to have to use three films and a fluoroscopic 
examination, too. 

The conclusion, of course, is that effi- 
ciency is not the same thing for a doctor as 
it is for an engineer. For a doctor, effi- 
ciency consists in working as hard as 
possible over every patient so that by wast- 
ing a lot of energy he may be sure he 
doesn’t overlook something in one particu- 
lar patient. 

Leo G. Rigler, M.D. {closing: I 
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think we are in thorough agreement except 
for the fact that, in taking films at the bed- 
side, our experience has been at least that 
it is difficult to get the laterals — not that 
the technic is difficult but that their taking 
means rolling the patient on one side, get- 
ting his hands and arms up above his head; 
he has to hold his breath for a longer period 
of time unless you happen to be in the 
fortunate position of having a very power- 
ful bedside unit. It is pretty difficult to 
get these in a very short period of time, so 
we have tried to avoid that purely, let us 
say, for the sake of co-operation with the 
clinician in acutely ill patients so as not to 
alarm them. 

In our hospital I think the clinicians are 
much more dependent upon roentgen ex- 
amination in pneumonia cases than they 
are on their own findings. We have finally 
convinced them that we disturb the patient 
infinitely less than they do, and we get 
much more information. We are in general 
agreement on that. At the same time, we 


are anxious not to change the situation 
as far as disturbance of the patient is con- 
cerned. 

I agree thoroughly with Dr. Newell 
that I would rather have a single postero- 
anterior or anteroposterior view and a 
lateral than a stereoscopic set, in the av- 
erage patient who comes to you ambulant. 

The focus-film distance at the bedside 
is distinctly less than what one would 
ordinarly use in routine examination. The 
result, particularly when you make antero- 
posterior films, is that the size of the heart 
is more exaggerated than it would be 
normally in most cases. The hearts look 
fairly large because of the short focus-film 
distance and the anteroposterior position. 
As a result, larger areas of the lung are over- 
lapped and I am sure Dr. Newell is quite 
right in saying that the heart thereby in- 
creases the exposure necessary through that 
area. But we can take advantage of that 
increase in exposure by the difference in 
density of the two sides which results. 



SOME EXPERIENCES, EXPERIMENTAL AND CLINICAL, WITH DIRECT IRRADIATION 
OF NEUROLOGICAL TUMORS DURING OPERATION WITH 
LOW VOLTAGE RADIATION' 


By JOHN RUSSELL CARTY, M.D., ntid BRONSON S. RAY, M.D., New York City 


S URGERY for the treatment and cure 
of tumors of the brain and spinal 
cord has not reached a point where 
more than limited satisfaction can Idc ob- 
tained from a study of end-results. Rela- 
tively benign and encapsulated tumors 
sucli as meningiomas can be totally re- 
moved and some t 3 ’^pes of gliomas can be 
similarly attacked. More than 25 per cent 
of the gliomas are likel}' to recur even after 
an apparentl}' total excision. 

Because of maity variable factors there 
has been little unanimity of opinion re- 
garding the absolute value of x-ray therapy 
in the treatment of neurological tumors. 
At a meeting of the Association for Re- 
search in Neurology and Mental Defi- 
ciency, in 1935, the conclusions of those 
who took part in a discussion as to the 
value of x-ray therapy are as follows (we 
quote Elsberg) : 

1. Radiation has an undoubted effect 
upon many tumors of the brain. 

2. The degree of effect is not known be- 
cause there have been too few careful his- 
tological studies of the tumor tissue before 
and after treatment. 

3. There is little exact knowledge of the 
relation of the amount of radiation used to 
the results obtained. 

4. Profound changes in tumor cells may 
be produced by roentgen therapy. 

6. In a large proportion of the patients 
the roentgen-ray dose was inadequate. 

6. With methods hitherto used ade- 
quate doses of roentgen rays cannot be 
given because of the danger of injury to the 
soft and bony tissues of the head. 

With these considerations undoubtedly 
in mind, Dr. Cushing in 1930-1931 planted 


radium bombs consisting of radon seeds 
and sponge rubber dams in the excision 
cavities of the highly malignant glioblas- 
toma multiforme. After a few days the 
flap was re-elevated and the bomb re- 
moved. After a short experience with this 
procedure he abandoned it. Others have 
used the same procedure without satisfac- 
tor)'’ results. 

In 1937, Sachs, Moore, and Furlow, also 
Elsberg, Davidoff, and Dyke, published 
preliminary reports on the direct roentgen 
radiation of brain and cord tumors during 
operation, but little has been heard of this 
method since. Personal communication 
with some of those who have used direct 
irradiation has convinced us that the factor 
of safety is very small indeed when large 
doses are employed using radiation of 200 
kv.p. This is further substantiated by the 
detailed reports of Elsberg, Dyke, et al. re- 
garding the effect of large doses of 200 kv.p. 
radiation on the brain and spinal cord of 
monkeys, read before the International 
Congress of Radiology in 1937. The de- 
structive effects of the radiation spread far 
beyond the confines of the primary beam. 

From every theoretical consideration, ex- 
cept for the possibility of damage to closely 
grouped vital surrounding structures, di- 
rect irradiation is highly desirable. Brom- 
ley says, “Even when for various reasons 
the effect of the Chaoul beam has been to 
cause necrosis of tissue, the effect is very 
strictly localized and the recuperative 
powers of the immediate adjacent tissues 
are unaffected.” Chaoul, Morison, May- 
neord and others have given considerable 
attention to the physical factors involved. 
We will not dwell on this aspect except to 
re-emphasize that there is a rapid falling 
off in intensity in the superficial layers (1 
cm.) and beyond. It is important to re- 


’ Read by Dr. Carty before the Twenty-fourth 
Annual Meeting of the Radiological Society of North 
America, at Pittsburgh, Nov. 28-Dec. 2, 1938. 
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member that this limitation makes surgical 
removal of as much of the tumor as pos- 
sible imperative, if results are to be ob- 
tained vdth low voltage irradiation. 

We do not propose to enter into a discus- 
sion regarding the relative effects, if any, 
of high voltage versus low voltage irradia- 
tion on tumors, but merely to detail our 
preliminary experiences with the hope that 
they might be of help to others wishing to 
work along similar lines. They consist of a 
study of the effects of low voltage irradia- 
tion on the normal dog’s brain and clinical 
experiences with 12 patients suffering 
from brain or cord tumors, with particular 
reference to any reaction whicli might be 
interpreted as the result of damage to nor- 
mal structures. 

A self -rectified, oil-immersed shock-proof 
unit was mounted upon a mobile platform. 
The outfit is capable of regulation from 30 
to 100 kv.p., and, although hea'V’y, can be 
readily moved to the operating room. 
There is a series of detachable cones of 
various lengths and sizes which are readily 
sterilized. The oil in the shock-proof head 
introduces a filtration element equivalent 
to about 0.5 mm. aluminum. The inten- 
sity of radiation is such that a dose of 
2,000 r measured in air can be delivered at 
20 cm. distance in 20 minutes. 

Experiumital Data . — Using dogs as ex- 
perimental animals, we treated the brains 
of three groups ndth different dosages of 
low voltage radiation, namely, 6,000, 
12,000, and 18,000 r tmits, all at 60 kv.p. 

Intensity measurements were made in 
air with a small chamber Victoreen r meter. 
No filters were used, although there was an 
inherent oil filtration factor of approxi- 
mately 0.5 mm. of aluminum. 

The essentials of the technic were as 
follows: During nembutal anesthesia a 
window about two centimeters in diameter 
was removed from the right parietal region 
of a dog’s skull. The window was so placed 
as to overlie the motor cortex, but the dma 
was not opened because to do so would al- 
low changes in the cortex to result from the 
irritation of drying, and manipulation. 
The dura is such a very thin structure in a 


dog that it could hardly be a factor in di- 
minishing the effect of radiation on the 
brain. A tubular cone having an aperture 
of 12 mm. and allowing a distance of 20 cm. 
from target to brain was used and directed 
so that the rays might pass through to the 
cortex of the opposite side of the brain. 

Clinical obserrmtions were made during 
the administration of the radiation and at 
regular intenmls subsequently. Dogs of 
each of the three groups, representing dif- 
ferent dosages, were sacrificed after two 
weeks, seven Aveeks, and five months. 

We are not yet prepared to make com- 
plete reports of the findings or to draw 
final conclusions, but a few interesting ob- 
serv’-ations have been made. Some of these 
we shall list, as folloAA'S : 

1. There were no significant changes 
in temperature, pulse, or respiration 
and no convulsions during the irra- 
diation. 

2. The wounds in a/l dogs healed satis- 
factorily. 

3. The dogs given 6,000 and 12,000 r 
units never showed changes in their 
general health, nor did palsies, reflex 
changes, nor sensory changes develop. 

4. The dogs given 18,000 r imits showed 
immediately a lethargy, anorexia, 
and sometimes vomiting, which 
graduall)'- improved until the dogs 
retmned to normal after two weeks. 
These dogs all developed some de- 
gree of contralateral palsies (partial 
paralysis) of fore and hind legs 
within from seven to ten days. The 
degree of palsy usually diminished 
later. There were no gross sensory 
changes and no palsies developed 
on the same side of the body as the 
irradiation, i.e., on the ipsilateral 
side. 

5. \\rhen the dogs were sacrificed, 
brains of those having had 6,000 and 
12,000 r units showed no gross 
changes, f.e., the dura was not ad- 
herent to cortex ; the cortical vessels, 
convolutions, and color appeared 
normal, and coronal sections through 
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the inaclintcd area ajipeared grossly 
normal. 

0. \\nicn microscojiic studies were made 


gliosis. Very slight but unim- 
pressive fibrosis of small vessels 
in the area was present. Else- 



6,000 R Units 12,000 R Units 18,000 R Units 

CO KVD 

Fig. 1. Biological (isodosc) iliagr.'itn showing clTect of low voltage irradiation on a dog’s brain. The dia- 
gram represents the exact size of a coronal section of a dog’s brain which has received 0,000, 12,000, and 18,000 
r units, respectively, measured in air at 00 kv.p., without fdtration, at 20 cm. distance. Histological sections 
Were cut through the treated area and the nuinbcr of degenerated ganglion cells were counted. The shading 
indicates the relative proportion of destroyed cells, the dark areas indicating the greater cellular destruction. 
Note the comparatively sharp lateral limitation of the beam and the shallowness of the maximum depth effect 
in the tissue. This represents an ideal condition in eases in which important normal structures are close by. 
It also indicates the necessity for removal of as much of the tumor as possible before treating. 


of complete coronal sections of these 
brains having had G,000 and 12,000 
r units — 

{A) There were found at the end of 
two 'Weeks cells in various stages 
of degeneration on the right side 
of the brain and along the course 
of the direction of the radiation. 
Away from the line of radiation 
degenerated cells occurred in di- 
minishing numbers, and on the 
opposite side of the brain only a 
few scattered “sickly” looking 
cells were present. 

(B) It was foimd after seven weeks 
that many of these degenerated 
cells were being rapidly phago- 
cytosed, there being fewer in 
evidence. A few degenerated 
ones were still in evidence ; 
others may have recovered and 
returned to normal. 

(C) There was found after five 
months that in a comparatively 
superficial, localized, and well 
demarcated area of the cortex 
corresponding to the site of ir- 
radiation there was a paucity of 
ganglion cells and a moderate 


where in that lobe and in the 
opposite hemisphere, no changes 
of any kind could be noticed. 

7. The difference between the effects of 

6.000 and 12,000 r units appeared to 
be solely one of numbers of ganglion 
cells destroyed. The distribution of 
the damage was the same; the num- 
bers of cells damaged for a given 
field in comparable areas was about 
twice as great in the brain that had 
had 12,000 r units. 

8. Now when the dogs having had 

18.000 units were sacrificed, the dura 
was locally adherent to the cortex 
and beneath it there was a small (1 
cm.) area of discoloration and soft- 
ening of the brain. The convolu- 
tions of a large part of the right 
hemisphere were flattened, a condi- 
tion which was not true of the oppo- 
site hemisphere. 

9. When microscopic studies were made 
of coronal sections of these brains 
(having had 18,000 r units), there 
was found — 

{A) At the end of two weeks, the 
right side of the brain showed 
extensive edema, hemorrhagic 
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12,000 r units at low Yoltage without show- 
ing clinical effects or more than minor mi- 
croscopic clumgcs. Using larger dosage 
(13,000 r), we liaYe been able to demon- 
strate that with low voltage the (lcf)th in- 
tensity of the rays is limited, as indicated 
by cellular changes, and there is comj^ara- 
tively little scattering elTect outside the 
limits of the direction of the beam. 

Clinica! lixfH'riaicc . — In the past year 
in the operating room we have treated 
through the open wound six tumors of the 
brain and six of or about the cord with low 
voltage radiation. In every instance the 
tumors were recognized as incurable: 
nevertheless, extensive excision was car- 
ried out before the radiation was adminis- 
tered. Usually a dosage of 2,090 r units at 
60 kv.p. at a distance of 20 cm. was used. 

A cone suitable for the field was employed 
and wound edges and adjacent tissues pro- 
tected with sterilized sheet lead. 

In several cases sections were taken from 
the tumor before and immediately after 
treating. Very definite degenerative 
changes were noted in the sections made 
after — as soon as the radiation was dis- 
continued. Botli neurogenic and epithelial 
tumors showed this effect. To us, this 
seems interesting and significant. That 
radiation could, in the short period of 
20 minutes, produce profound changes 
in tumor cells indicates that perhaps the 
factor of endartenitis is not as important in 
the effect. 

Madeline P., aged 26 years, was operated 
upon just a year ago for a fairly large glio- 
blastoma multiforme of the left frontal 
lobe. At a first operation we exposed the 
tumor and removed half of it ; at a second 
operation, shortly after, a large part of the 
remainder was excised and the cavity was 
treated with 2,000 r units at 80 kv.p. at a 
distance of 20 cm. The time required to 
administer this dosage was 18 minutes. 

Following an uncomplicated recovery 
she was started on the usual post-operative 
roentgen therapy. To-day she is an essen- 
tially normal individual with no evidence 

of recurrence. _ 

have no intention of pointing to this 


case as unusual in its recovery period, for 
not a few cases of glioblastoma multiforme 
have gone a year or two before giving signs 
of recurrence, even when much less of the 
tumor was removed and perhaps no roent- 
gen therapy was given. But she was the 
first case, and at least we found that the 
dosage used here was accompanied by no 
ill effects. 

Margaret B., aged 51 years, was oper- 
ated on for a large glioblastoma of the right 
posterior parietal region in September, 
1937. We excised a fair portion of the tu- 
mor, leaving a large decompression. We 
had not then started to use the direct ther- 
apy method, but she was given the usual 
repeated post-operative series of roentgen 
therapy. After ten months her symptoms 
began to recur and she returned, nine weeks 
ago, with evidence of considerable intra- 
cranial pressure and a paralysis of the left 
arm and leg. 

Three days after admission we resected 
all of the right temporal and occipital lobes 
and the posterior part of the parietal lobe 
within which resided the visible tumor. 
The basal ganglia were left intact. At the 
end of this procedure 6,000 r units of ro- 
entgen therapy, at 60 kv.p., and at an.aver- 
age distance of 24 cm., was directed at the 
amputated end of the right- hemisphere. 
This therapy required one hour twelve 
minutes in addition to the three hours nec- 
essary to resect the hemisphere, but the 
patient, who had been under local anesthe- 
sia throughout, jokingly asked for a glass of 
schnapps as we were putting on the dress- 
ing. 

Microscopic examination of sections 
from a small block of tumor that had been 
placed in the path of the radiation during 
the treatment showed chromotolysis, char- 
acterized by indistinct nuclei and increased 
density of the cytoplasm. 

Her first post-operative week was satis- 
factory in every way — motion began to re- 
turn to the left side, and there was little 
reaction. On the eighth day an unex- 
plained fever developed and a paresis of the 
left side of the face appeared. Since no 
other cause could be discovered, it was as- 
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sumed that this was the result of a “de- 
layed” reaction of tlie radiation. This 
seemed the more likely when we recalled 
that several of tire cord tumor cases 
treated with direct radiation developed 
unexplained fever on the eighth to tenth 
days, though the fever disappeared within 
two weeks. 

The facial palsy here gradually disap- 
peared, but the fever and a tachycardia 
persist after eight weeks. Meanwhile, the 
patient has increased her activity and com- 
plains only of "weakness.” The wound 
has healed and the intracranial fluid, which 
at first contained many cells and caused 
the decompression to bulge, now has di- 
minished in amount and contains few cells. 

We cannot say that the radiation therapj'’ 
is responsible for the hyperthemia, but we 
suspect that it is and that the hypothala- 
mus has been affected. Certainly the right 
motor cortex has not shown evidence of 
much, if any, damage. 

Recapitulating our clinical experience, 
11 patients with brain and cord tumors 
were given 2,000 r units at from 60 to 80 
kv.p., and one with 6,000 r units at 60 kv.p. 
The longest period of observation was one 
year. Two of the cord tumor cases and 
one brain case developed unexplained fever, 
which was temporary except in the case of 
the patient receiving 6,000 r, where it still 
persists after two months. A temporary 
facial palsy developed in this case also. 
With these exceptions no reactions were 
noted which could be attributed to brain 
damage from the radiation. Definite tu- 
mor-cell destruction has been noted within 
20 minutes after the beginning of irradia- 
tion. 

CONCLUSIONS 

Our experimental and elinical experience 
with nervous tissue eonfirms the findings of 
Bromley and others that the effect of low 
voltage irradiation is sharply limited to 
the confines of the primary beam, and that 
the effect is rather sharply confined to 
superficial layers. Surgical excision of as 
much of the tumor as possible is essential 
if results are to be expected. 


We wish to express our deep appreciation 
to Dr. George Heuer, whose co-operation 
and interest made this work possible, and 
also to Dr. N. Chandler Foot for his in- 
valuable help with the pathological sec- 
tions. 
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DISCUSSION 

Sherwood Moore, M.D. (St. Louis): 
We have had the privilege of listening to a 
very valuable and scientific paper. About 
twenty years ago, at the suggestion of Dr. 
Vilray P. Blair, I gave what at that time 
was an immense dose of x-radiation to an 
incompletely removed metastatic carci- 
noma of buccal origin involving the glands 
of the neck. This dose was given through 
the open wound with subsequent closure. 
We continued to follow this procedure oc- 
casionally until about eight years ago, at 
which time we applied it to more cases in 
the neck and extended the application of 
the maneuver to the axilla in certain cases 
of breast cancer. Some time later this 
method was employed in the treatment of 
cancer of the bladder in conjunction with 
cystostomy. In May, 1936, this method 
was used to treat a medulloblastoma 
through a craniotomy. The experience that 
we had had in other anatomical regions led 
us to believe that very large doses of x- 



DISCUSSION 


331 


radiation could be applied inlracranially. 
We began with a close of 0,000 roentgens 
(measured in air). 

In our first cases, chiefly because of 
shock-proof equipment, we used 200 kv., 
1 mm. Cu filter, and a 50 cm. distance. The 
time necessary for this treatment in what 
may be said to be the middle of a surgical 
operation was prohibitive. In consequence, 
we acquired a shock-proof, low voltage ap- 
paratus which allowed tlie administration 
of the necessary dosage in tlie minimum of 
time. The distance was reduced to the 
minimum possible. This varies from 10 to 
15 cm. and there is no filtration. The ob- 
ject is to have the maximum absorption of 
ray by the tumor and tlie minimum amount 
of absorption in nonnal structures distal to 
tlie tumor. Treatment of tumors through 
the open wound has been done on 8S cases. 
Seventeen of tliese ivere one type or anotlier 
of brain tumor, all of them inoperable. As 
suitable cases have been encountered we 
have continued this t 3 ’'pe of treatment of 
brain tumors but have gone to a lower 
value than G,000 roentgens. 

At present, no conclusions as to the 
value of this method of treatment of brain 
tumors can be drawn. AVe have yet to 
observe serious consequences. One child 
with a partially operable medulloblastoma 
in the region of the third ventricle received 
6,000 roentgens to the remainder of the 


tumor. The patient did very well for a 
W'hile, but there was a recurrence of symp- 
toms. Dr. Leonard T. Furlow re-operated 
oil the patient and was able to enucleate 
the remainder of this tumor. In his opinion 
the enucleation was possible because of the 
radiation eiTects. He recently said that as 
far as he could determine, the child was en- 
tirely well and tliat he planned to report 
this case at some time in the future. 

I am a firm believer in direct, low vol- 
tage, unfiltered irradiation after surgical 
exposure in hopeless cases of tumor. I be- 
lieve we can in this way accomplish great 
good for otherwise hopeless patients. 

John R. Carty, M.D. (New York) : I 
wish to thank Dr. Moore for his very valu- 
able discussion of this paper. 

If low voltage radiation is used, the 
necessity for radical surgery is greatly in- 
creased. It is essentially a combined surgi- 
cal and radiological procedure. Owing to 
the relatively few cases that we have 
treated, we are now in no position to 
evaluate end-results. YHien one sees very 
definite tumor destruction in the short 
period of twenty minutes there is a chal- 
lenge, which perhaps it may be possible to 
meet, that the remaining tumor cells left 
after operative removal may be destroyed 
by radiation without serious damage to 
the normal brain structures. 



A FURTHER CONSIDERATION OF THE ROENTGEN-RAY MANIFESTATIONS IN AMEBIC 

INFECTIONS OF THE LARGE BOWEL' 

By JOSEPH C. BELL, M.D., Louisville, Kentucky 


I NFECTION in man by the pathogenic 

ameba, Endameba histolytica, is wide- 
spread, not only in the tropics but also 
in most other parts of the world. Many 
persons who harbor this organism show 
little if any evidence of its presence and 
these may be classified as supposedly 
healthy carriers or as ones having very 
mild symptoms of the infection. Others 
have definite clinical evidence of the in- 
fection and are usually classified as cases of 
acute or chronic amebic dysentery, depend- 
ing upon the duration and severity of their 
symptoms. 

All will agree that it is of utmost im- 
portance not only to the one infected but to 
the public in general, as well, for the dis- 
eased individuals to be recognized and for 
suitable therapy to be instituted. The 
ultimate diagnosis rests on the demonstra- 
tion of the infecting organism in the bowel 
content or in material removed from ulcer- 
ated areas in the bowel wall during a sig- 
moidoscopic examination. A possible ex- 
ception to this, in a few cases, is confirma- 
tion of a presumptive diagnosis by re- 
sponse to specific therapy even when the 
ameba cannot be demonstrated. Any 
means of diagnosis that will aid in the de- 
tection of this disease should be welcomed 
and made use of by the workers in this 
field. 

Until recently, the roentgen-ray exami- 
nation of the large bowel of individuals 
suspected of amebiasis has been given 
little consideration as a diagnostic aid. 
We are indebted to Vallarino for first show- 
ing that definite variations from normal, 
readily demonstrable by the roentgen ray, 
take place in a large percentage of individ- 
uals suffering from this disease. He did 
not observe changes that he considered to 

' Presented before the Section on Radiology on the 
American Medical Association, in San Francisco, June 
13 - 17 , 1938 . 


be peculiar to this disease alone, and in 
themselves diagnostic, but did find some 
that occurred with sufficient frequency to 
demand a consideration of amebiasis in the 
differential diagnosis in cases in which they 
were found. These observations were pub- 
lished in 1925 (1). In 1928, before the 
Royal Society of Tropical Medicine and 
Hygiene in London (2), he presented an- 
other communication on this subject. In 
it he emphasized the close correlation be- 
tween the clinical, postmortem, and roent- 
gen-ray findings in the cases studied. His 
conclusions were: “The ultimate diag- 
nosis should be made at the laboratory, and 
the roentgen findings at present should de- 
termine the extent and possibly the severity 
of the infection, and check up the improve- 
ment following treatment.’’ In this same 
communication he stated as follows: “If, 
even after repeated examinations of the 
stools, no amebse can be found present, but 
the roentgen-ray findings give evidence of 
the presence of the characteristic filling de- 
fects in the large bowel, it may be advis- 
able to place the patient under anti-amebic 
treatment, and the clinical course of the 
disease be checked up by roentgenologic 
examinations.’’ In a personal communica- 
tion in March of this [1938] year he again 
emphasized the importance of the roentgen 
examination in checking the results of treat- 
ment as well as the accuracy of the diag- 
nosis. He stated, as he had done pre- 
viously, that the cecum is the part of the 
large bowel most often affected and that 
abnormalities of the cecum may be taken as 
a fairly good indication of the existence of 
amebic colitis. 

Weber (4), in 1933, gave a classic de- 
scription of the changes in the large bowel 
that may be seen in amebiasis in the central 
and northern sections of the United States, 
if I may judge by my own experiences. 

During the past four years I have had 
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the opporUmily to study carefully 13 eases 
in which Endamcha liislolylica, or the cysts 
of this organism, were demonstrated in the 
stool, together with two others iu which 
the diagnosis was considered proven by the 
changes present in the colon ajid the re- 
sponses to specific therapy. Seven of 
these cases were presented before the 
SouUicrn Medical Association (o) and two 
others before the American Roentgen Ray 
Society (6). Three of the most recent 
cases are included in this communication, 
together with a discussion of some of the 
observations made in this study. The 
number of cases is not large for the disease 
cannot be said to be common in this locality 
and these cases have been gleaned entirely 
from a private hospital and office practice. 

Abuonmlitics Observed in the Examina- 
tion of the Colon. — In 1933, Weber (4) wrote 
as follows: “The cecum demands particu- 
lar attention. It has been the site of 
maximal roentgenologic change in every 
instance in which I have offered a diag- 
nosis of amebic ulcerative colitis. Sup- 
pression of haustral markings, shortening, 
and narrowing, sometimes to the extent of 
almost complete obliteration of the lumen, 
have been observed uniformly in the cecal 
segment.” He next called attention to 
the peculiar unimpeded rush of the opaque 
material from the large bowel into the 
ileum without delay at the ileocecal valve 
and without distention of the cecum, and 
again (3) strongly emphasized this finding 
in his discussion of my paper presented be- 
fore the American Roentgen Ray Society. 

My observations have been entirely in 
accord with those of Weber. The cecum 
has been definitely abnormal in each case 
in which a diagnosis of subacute or chronic 
amebic dysentery has been made. The 
changes have varied from loss of the normal 
markings, together with slight narrowing 
of the lumen and some loss of flexibility, 
to almost complete obliteration of the lu- 
men. In some instances the margins of the 
cecum have been regular while in others 
they have been distinctly irregular. The 
changes have always been quite symmetri- 
cal in their distribution. In two instances 


the abnormalities have been limited to the 
cecum but in the others there have been 
changes in other parts of the large bowel as 
well. 

The peculiar rush of the material from 
the large bowel into the ileum has been 
seen in every case studied and has fre- 
quently been one of the most striking ab- 
normalities observed. Weber says it is 
not difficult to distinguish between normal 
and pathologic escape of material from the 
large bowel into the ileum. I am in ac- 
cord with this statement. It is unfortu- 
nate that the tenn “incompetence of the 
ileocecal valve” should have been used in 
the discussion of this condition for the 
term has been used mistakenly to designate 
as pathologic what is actually the normal 
escape of material from the large bowel into 
the small when the cecum is overdis- 
tended. It is now generally recognized 
that the opaque material will normally 
flow from the large bowel into the small 
following overdistention of the cecum, es- 
pecially if the ileocecal area is manipulated. 
The behavior in the cases with amebic in- 
fections, however, has been entirely dif- 
ferent from that just mentioned and by the 
experienced examiner should readily be 
recognized as pathologic. The passage of 
material from the large bowel into the 
small n treated cases may continue to be 
somewhat more free than normal even 
after the bowel becomes normal otherwise. 
In such cases it would seem that the ab- 
normality is the result of past disease 
rather than an indication of continued ac- 
tivity of the infection. 

The deformity of the cecum has been 
constant in form except after treatment 
has been instituted, when contraction 
waves appeared and usually continued to 
be present until the cecum returned to nor- 
mal. This characteristic is in marked con- 
trast to the ulcerative form of tuberculosis 
in which active spasm is a characteristic 
finding. Hyperplastic tuberculosis of the 
cecum may simulate exactly the cecal 
changes sometimes seen in amebiasis and 
may be primary in the ileocecal area. 
However, according to Brown and Samp- 
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son (7), this form of intestinal tuberculosis 
is rare and the primary type exceedingly 
rare. I have seen one case considered to 
be hyperplastic tuberculosis that exhibited 
all the above changes including the ex- 



Fig. 1. Case 1. Cecal pouch almost completely 
obliterated. Tenninal ileum distended. Area of 
narrowing in transverse colon considered to be due 
to invasion of the bowel wall b 5 ^ the Endameha 


tremety rapid escape of the opaque ma- 
terial from the large bowel into the small. 
In this individual there was an active tuber- 
culous lesion in the chest and a lesion 
causing a partial obstruction in the ileum. 
The diagnosis seemed apparent and tuber- 
culous lesions of the ileum and cecum were 
demonstrated at operation. 

It has been said by others that the le- 
sions of the ceciun may be indistinguish- 
able from early carcinoma. This cer- 
tainly is not true in cases in which the in- 
fection involves not only the cecum but 
other parts of the large bowel as well, 
which is true in the large majority of cases. 
In my cases, even when the cecum alone 
was involved, the changes were such that 
I felt justified in saying that the lesions 
were not carcinomatous. 


I have had little experience with the 
acute bacillar}’- dysenteries but in the few 
seen the type of ulceration has been dif- 
ferent from the subacute and chronic 
amebic cases. The ulcerated portion of 
the bowel has been continuous, changes 
have been most marked in the distal part 
of the bowel, and the cecum has not been 
involved. It is probable that the infec- 
tion may extend into the cecum in some 
instances and cause changes similar to an 
amebic infection. In such cases, how- 
ever, amebiasis can be ruled out, for the 
trophozoites or cysts should readily be de- 
monstrable by an adequate stool examina- 
tion in any case with an active dysenter}’- 
in w'hich there are changes in the bowel wall 
that are at all extensive if due to amebiasis. 
Chronic ulcerative colitis may simulate 
an amebic infection closely and may ex- 
tend into the cecum, but again the two 
should readily be differentiated by ade- 
quate stool and sigmoidoscopic examina- 
tions. 

Changes in the Bowel Distal to the 
Cecum . — In the cases studied and classified 
as subacute or chronic amebic dysentery, 
the ulcerated areas in the bowel distal to 
the cecum have seldom been continuous 
but have been separated by apparently 
stealthy portions in contrast to the usual 
continuous involvement seen in chronic 
ulcerative colitis and acute infectious 
colitis. One exception to this was a case 
that apparently was proven to be both 
chronic amebic dysentery and chronic ul- 
cerative colitis. In acute amebic dysen- 
tery the involvement may simulate closely 
the changes seen in other forms of acute 
dysenter}'-. 

The so-called amebic granuloma may ex- 
actly simulate a carcinoma but in my cases 
each lesion has been accompanied by defi- 
nite changes in the cecum that were con- 
sidered indicative of an amebic infection. 
Again, an adequate stool examination 
should determine the 'diagnosis in the large 
majority of such cases or a therapeutic 
test may be resorted to if necessary. 

The Stool Examination . — ^An amebic in- 
fection of the large bowel should not be con- 
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sidcrcd ruled out unless on three consecu- 
tive days, after saline cathai'sis, troplio/.o- 
ites or cysts fail to he demonstrated in the 
bowel content by a competent paracytolo- 
gist. 1 have been imjiressed by the fre- 
quency with which one receives the answer 
that a stool examination has been done and 
is negative when the possibility' of an ame- 
bic infection is suggested and how fre- 
quently the findings are positive when an 
adequate examination is done. It should 
be recognized that many laboratories are 
not competent to make this diagnosis al- 
though they may be quite reliable otherwise. 

The Sphere of the Roeutgen hxamiua- 
lion . — The roentgenologic examination is 
not a primary diagnostic metliod. It will 
seldom yield information of value in the 
examination of the healthy carrier or the 
individual with very mild clinical symp- 
toms. In acute amebic dysentery the 
diagnosis can usually be made by the 
stool examination and this is the obvious 
method to employ. In these cases the 
bowel is generally so irritable that the 
roentgenologic examination is very unsatis- 
factory and the changes present may not 
differ from those seen in other forms of 
acute dysentery. 

In chronic amebic dysentery the stool 
and sigmoidoscopic examinations are again 
the primary diagnostic measures, but here 
the symptoms may be such that the possi- 
bility of amebiasis may have been over- 
looked or the specific organism not have 
been found in the stool. A presumptive 
diagnosis of amebiasis may lead to a more 
careful examination and result in a positive 
diagnosis or may make possible the con- 
firmation of a presumptive diagnosis by a 
therapeutic test followed by re-examina- 
tion of the colon. In at least one-thir o 
my cases the possibility of an amebic in- 
fection was first considered ^ 

presumptive diagnosis of amebiasis had been 
made following the roentgenologic exam- 
ination of the colon. A contributing actor 
in this may have been the fact that m 
some instances other pathology was also 
present, two patients having duodenal 
ulcers and one, gall-bladder disease. 


The roentgenologic examination is of 
primary importance in demonstrating the 
extent and severity of the disease and in 
determining the response to treatment. 
The stool may become free from parasites 



FiE Case 2 Dependent half of cecal pouch 
narrowe'd and slightly irregular in contour. Slight 
narrowing of first part of ascending colon. Ter- 
minal ileum distended. Changes suggestive of 
amebic infection but not characteristic. 


long before the bowel returns to normal 
and until the bowel is normal it would seem 
unwise to consider the patient free from 
the disease. 

The Experiences of Some Others until the 
Roentgen Examination in this Disease. 
Manson-Bahr (8), head of the clinical 
division of the London School of Hygiene 
and Tropical Medicine, says that his ex- 
periences with the roentgenologic investiga- 
tion in this disease have been very disap- 
pointing. Dr. M^ather Cordiner, the head 
of the x-ray department of the Hospital of 
Tropical Diseases, in a letter to Manson- 
Bahr writes as follows concerning the 
changes in the cecal area observed in his 
cases: “From my own experience, I do 
not regard the deformity described [re- 
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{erring to the cecal deformity described by 
me before the Southern Medical Associa- 
tion] as being diagnostic of amebic dys- 
entery. My own feeling at the present 
moment is that we can only indicate the 


ing in conjunction with Ruffin of the same 
institution, says that in a series of 54 cases 
with amebas in the stools, 19 were ex- 
amined by x-ray and abnormalities con- 
sidered to be due to amebiasis were found 



Fig. 3. Case 2. Serial films of cecum made during treatment showing type of 
contraction of cecum frequently observed shortly after anti-amebic therapy has 
been instituted. 


presence of a colitis radiographically, but I 
am unable to find any radiographic maxii- 
festations to indicate the specific nature of 
the lesion.” 

A. A. deLorimier (9), of the Gorgas 
Hospital, Panama Canal Zone, says that it 
has been his experience that the cecum is the 
part of the large bowel most often affected. 
He looks for flattening of the haustral 
markings, residual flecking, and for ex- 
tension into the distal part of the bowel. 
He attaches no significance to escape of 
material from the large bowel into the 
small unless it rushes past the valve with 
no apparent delay whatever. 

Reeves (10), of Duke University, work- 


in the colon of 68 per cent of these. Mffiat 
he considered to be cecal involvement was 
present in 38 per cent of this group. In 
one instance there was a lesion that closely 
simulated a carcinoma but there was also 
cecal invasion. Ruffin (11) says that in 
no case in this group could the diagnosis of 
amebic dysentery be definitely established 
from the x-ray findings alone. 

J. Cash King (12), of Memphis, Ten- 
nessee, found in a series of 12 cases with 
Endameba histolytica in the stools that 
there were abnormalities in the large bowel 
considered to be due to the amebic infec- 
tion in each. The cecum was found to be 
abnormal in eight and in three the pos- 
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sibility of an amebic infection was first sus- 
pected when suggested by the x-ray find- 
ings. 

As will be seen from the above com- 
munications, there is a marked difference 
in the opinions of workers as to the value of 
the roentgenologic examination in this 
disease as well as to what each considers 
the significant variations from normal. 

Case Reports . — Case 1. I. B., a white 
adult male, entered Norton Memorial In- 
firmary on Nov. 11, 1937, with a history of 
abdominal discomfort, loss of weight, ma- 
laise and diarrhea for a period of one year 
previous to admission. The stool con- 
tained pus, mucus, and at times blood. 

A gastro-intestinal examination was 
done. The upper gastro-intestinal tract 
was normal. The barium enema showed 
loealized areas of irritability in the trans- 
verse portion of the colon. The mucosal 
folds were not well defined. The cecal 
pouch was almost entirely absent and the 
opaque material rushed from the large 
bowel into the small with no delay in the 
ileocecal area. The possibility of an ame- 
bic infection was suggested and a stool 
examination revealed numerous very ac- 
tively motile amebae to be present. 

Re-examination one week after treat- 
ment was instituted showed the cecum to 
be larger and considerable irritability to 
be present. The appendix filled and ir- 
regularities suggestive of ulceration were 
seen. The bowel movements became nor- 
mal one month after treatment was in- 
stituted, the patient gained weight rapidly, 
and is now well from a clinical standpoint. 
He has not returned for a follow-up ex- 
amination as requested. 

Case 2. M. M. M., a white adult male, 
45 years of age, entered the Norton Me- 
morial Infirmary on Feb. 20, 1938, with a 
history of right upper quadrant pain, 
temperature, and diaphoresis of ten days 
duration. He gave a past history of a 
persistent diarrhea at the age of ten years. 
He went to New Mexico where his health 
improved and the diarrhea ceased. He 
was well until 14 years ago when, at the 
age of 31, he had a severe illness char- 


acterized by high temperature, right 
upper quadrant pain, and tenderness in 
the right upper abdomen. A laparotomy 
was done and two liver abscesses found and 
drained. The material removed proved 
to be sterile upon culture. The post- 
operative convalescence was uneventful. 
Elevations of temperature for a brief period 
took place at intervals of about two years 
after this illness. These were controlled 
by intravenous injections of mercuro- 
chrome or gentian violet. Twelve years 
ago emetine was used in medication for 
a short time, although amebae had never 
been found in the stool. 

The patient had been free from symp- 
toms for a period of three years prior to 
Oct. 1, 1937, when he again developed a 
high temperature, right upper quadrant 
pain, and diaphoresis. The bowel move- 
ments were normal at this time and had 
been normal at all times after his visit to 
New Mexico in childhood. 

A proctoscopic examination was done 
which was said to have been normal, A 
blood examination showed the hemoglobin 
to be 62 per cent. The red blood cells 
numbered 3,240,000 and the white blood’ 
cells 10,500. A roentgenologic examina- 
tion of the chest and gastro-intestinal tract 
showed the right side of the diaphragm to 
be slightly elevated and the respiratory 
excursion to be markedly limited. The 
cecum showed definite decrease in the 
size of the lumen and there was a rush of 
the opaque material from the large bowel 
into the small as the cecum filled. In in- 
terpreting the findings, the possibility of an 
amebiasis both of the liver and colon was 
suggested. A stool examination the 
following day, after saline catharsis, re- 
vealed many actively motile amebse con- 
sidered to be Endameba histolytica. Thor- 
ough anti-amebic treatment is in progress. 
The temperature subsided promptly and 
marked clinical improvement has taken 
place. Re-examination on May 3, 1938, 
showed the position and excursion of the 
diaphragm to be normal. The tone of the 
cecum was still increased and the margins 
were not well defined. Improvement was 
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evident but the bowel still showed what 
was considered to be evidence of disease. 

Case 3. This patient, white adult male, 
went to his neighborhood physician with a 
history of having been constipated for 



Fig. 4. Case 3. Cecal pouch obliterated. Termi- 
nal ileum greatly distended. Localized area of 
narrowing in transverse colon considered to be due 
to invasion of bowel wall. 


years, until October, 1933, when he began 
to experience soreness in the lower abdo- 
men after which he developed a diarrhea. 
This was followed by a perirectal abscess 
that ruptured spontaneously. The diar- 
rhea continued from that time until the 
time that he visited his present physician 
although various forms of therapy were 
prescribed by other physicians. His pres- 
ent physician made x-ray films of his 
colon after a barium enema and sent them 
to my associate, William Curry Martin, 
M.D., for an opinion as to the nature of the 
changes present. It was Dr. Martin’s 
opinion that they were those of an amebic 
infection of the large bowel. A stool ex- 
amination was recommended and at the 
second examination after saline catharsis 
many actively motile amebse were found. 


I re-examined this patient one week later. 
There were irregularities in the wall of the 
sigmoid and descending colon characteristic 
of ulceration. The lumen of this portion 
of the bowel was definitely narrowed. The 



Fig. 5. Case 3. Narrowing of lumen of proximal 
half of rectum and distal third of sigmoid with 
irregularities in margins of bowel wall considered 
due to ulceration. 

lumen of the cecum was almost completely 
obliterated and there was a rush of the 
opaque material from the large bowel into 
the ileum. 

Under treatment the patient has im- 
proved greatly: the diarrhea has been 
controlled, the bowel movements are nor- 
mal, and the weight has increased 
markedly. From the clinical sta,ndpoint 
the patient is well at present. He has not 
returned for re-examination as requested, 
as yet. 

COMMENT 

My purpose in presenting this commu- 
nication, and the earlier ones, has been to 
call attention to the changes that may be 
found in this disease. These changes have 
all been described by others prior to me 
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and my observations are siinjdy a confir- 
mation of tlieir findings. 1 do not be- 
lieve that the x-ray examination shonkl be 
considered a })rimary factor in the diag- 
nosis of this disease nor that an x-ray diag- 
nosis of amebiasis should be made nnsnp- 
ported by clinical and other laboratory 
findings. In my very limited experience, 
however, no case has been seen presenting 
changes thought to bo characteristic of 
this disease, in which sub.sequent inve.sti- 
gation or a therapeutic tc.st has failed to 
confirm the accuracy of the presumptive 
diagnosis. 
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THE TREATMENT OF HyPERTHYROlDISM, WITH A CONSIDERATION OF 
OTHER OF THE DUCTLESS GLANDS AS A TRIGGER MECHANISM 

BASED UPON THE OBSERVATION OF 360 CASES’ 

By I. WARNER JENKINS, M.D., F.A.C.P., Waco, Texas 


IP OR a radiologist to discuss the treat- 
F meat of hyperthyroidism by any 
'' method except radiation therapy to 
the th}Troid only, might result in an indict- 
ment of heresy, because it seems that we 
are being jammed into this thing called 
specialism by the public, and by the medi- 
cal profession as well. 

About two decades ago my interest in 
medicine, generally, was suddenly diverted 
to the field of radiology, and in due course 
of time I became affiliated with that spe- 
cialty. It was, therefore, natural that I was 
soon referred to as “an x-ray doctor.” 
True to orthodoxy, I tried to act the part 
of a specialist, and see things medical from 
the viewpoint of a radiologist. For in- 
stance, in the therapeutic field of x-ray 
I would treat a case of thyrotoxicosis, di- 
recting my entire attention to the thyroid 
gland, and wait for a responsive cure. If 
my efforts did not result in a cme, I was 
sorely disappointed, and wondered why 
the case did not respond favorably. Like- 
wise, I also found the sm-geon upset by 
many recurrent goiters after sub-total 
surgical removal, and he, too, wondered 
why his efforts were futile. 

Close analysis of my patients and a 
study of endocrinology finally delivered 
me from the specialist complex, and gave 
me a new birth into the realm of medicine. 
Now, after two decades of trying to prac- 
tise a specialty, I am forced to admit that 
such a thing as a specialty in medicine, 
according to the accepted definition, cannot 
exist. 

The human body is one composite unit, 
and one organ cannot be vitally or danger- 
ously affected without affecting other parts. 


If we keep informed of the laboratory find- 
ings of the physiologist and the endocrin- 
ologist, we must be convinced that the 
ductless glands are so inter-related that 
to affect one and not another is impossible. 
I shall make no attempt at laboratory- 
proven inter-relationship of the endocrine 
system, for the beaches of this uncharted 
sea are strewn with wrecked fantastic 
hypotheses. I shall back my assertions 
by the teachings and investigations of 
those who lead in this little-known field 
of pathology and by the presentation of 
cases suffering from this thyroid syndrome. 
These patients are well now, cured by at- 
tention directed in part, or wholly, to an- 
other part of the ductless gland system 
than the thyroid itself. I shall try to show 
that pathological changes in one gland may 
affect another gland, may stimulate or per- 
haps depress. I shall present cases of 
so-called thyrotoxicosis that, without 
doubt, were activated by other parts of 
the endocrine system and were relieved 
by attention to other of the ductless glands, 
giving little attention to the thyroid. 

In contradiction to my former effort to 
cure thyrotoxicosis by the application of 
x-ray to the thyroid alone, I am proposing 
that we accept and put into practice 
present-day laboratory teachings, and dis- 
card the ideas and practices of men long 
since dead. We should base our treatment 
upon correct interpretation of an impaired 
correlation of endocrine forces. I am not 
proposing to prove that some other gland 
is having a synergistic or inhibitory in- 
fluence upon the thyroid, but to show there 
are almost always symptoms pointing to 
other endocrine dysfunctions which may 
give us the proper lead. Many times we 
are unable to put our finger upon all the 
disturbing factors, but a careful history as 


' Read before the Radiological Society of North 
America at the Twenty-fourth Annual Meeting, at 
Pittsburgh, Nov. 28-Dec. 2, 1938. 
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to previous health and present behavior, 
environment, and hereditary factors, and 
also closely analyzijig the patient as to 
temperament, etc., may load n.s into the 
right analysis. We may be forced, and 
often arc, to choose, the method of "trial 
and error” to control a thyrotoxicosis. 
Occasionalh' \vc arc not able to place the 
blame upon atiy but the thyroid itself, and 
are then forced to direct our efforts en- 
tirely to that gland. In such a case there 
is only one thing to do, namely, to break 
the endocrine C5'^cle. This may be ac- 
complished by attacking the thyroid, and 
tliis, in a certain number of cases, may pro- 
duce a cure. Many of these same cases 
would perhaps be benefited as rapidly 
and just as satisfactorily if \vc should at- 
tack the chain at some point other than 
tlie thjToid, but to handle any case in 
tliis manner is by no means scientific for 
we may treat the effect and not the cause. 
Infrequently we see a case with a gland 
large enough to be producing sufficient 
mechanical pressure to demand instant 
relief, and surgery in such cases is advisedly 
employed. The colloid non-toxic thyroid 
does not come under the head of this dis- 
cussion and is, therefore, not considered. 
I am frequently confronted with complex 
cases, impossible for me to diagnose at 
once, but there is "saving grace” for me 
in the fact that even the endocrinologist 
does not always quickly make a satisfac- 
tory diagnosis in endocrine upsets. So if 
I recognize the fact that a thyrotoxicosis 
may be secondary to an endocrine im- 
balance rather than being a thyroid entity, 
I will come through with the approval of 
the endocrinologist and physiologist, and 
it is my opinion that, in this complex field 
of human illness, these scientists stand su- 
preme. 

In the past, as soon as symptoms refer- 
ring to a hyperthyroid and an increase in 
metabolism were encountered, I, as radi- 
ologist, or you, as surgeon, condemned only 
the thyroid and applied to it our agencies 
of cure. 

It is surprising to see young men walk 
from the tutelage of the physiologist and 


forget or disregard the vegetative nervous 
system, which so often holds the key to the 
door that guards the secrets of endocrine 
activity. 

All these lamentations are merely the 
expressions of a "penitent sinner” who is 
cxliorting himself and his brethren to 
view the endocrine system, each gland 
vitally related to the others. When one 
is thrown out of synchronism, then another 
may be stimulated or depressed. Our 
ability to e\'aluate and locate the etiology 
of thyrotoxicosis will be in direct ratio to 
our knowledge of the ductless gland system. 
If we are not able to diagnose correctly, 
our therapeutic ability will continue to be 
guess-work of “the hit and miss” variety. 

The female species of the human race 
seems more susceptible to goiter than the 
male, with a ratio of five to one. Per- 
haps this is because there is a constant 
evolutionary change in the ductless glands 
of the body, from the age of adolescence 
until the climacteric has established a new 
endocrine balance. If she does not develop 
all the endocrine system perfectly, glan- 
dular synchronism cannot obtain, and if 
synchronism does not harmoniously evolve 
in the ductless glandular system, we may 
see the development of a hyper- or hypo- 
active thyroid gland, a depressed adrenal, 
a hypofunctioning of the pancreas, or a 
hyper-active pituitary. 

The internal secretion of the thyroid may 
be entirely under the control of the anterior 
pituitary, through its thyrotropic hor- 
mone, and perhaps affected by the behavior 
of the adrenals and sympathetic nervous 
system also. Toxins of disease act upon 
nervous systems as a whole, which may 
stimulate or depress the adrenal and/or 
thyroid activity. 

Pottenger states: 

“Unfortunately we cannot differentiate the 
effects of toxemia as it expresses itself in the 
endocrine glands from that expressed through 
the nervous system. There are important en- 
docrine glands, however, which are stimulated 
by it, particularly the adrenals and thyroid. 
These derive their activating nerve supply from 
the sympathetics, hence are stimulated to in- 
creased activity by toxins. The result is in- 
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creased metabolic activity. One can readily 
understand, then, that toxemia exerts a multi- 
ple influence which favors loss of weight, a de- 
pressed function of the gastro-intestinal organs 
which fail to provide sufficient pabulum, an in- 
creased metabolic activity which hastens the 
breaking down of the body tissues, and an in- 
jury to cells which interferes with assimilation.” 

In a given case in which some toxemia is 
productive of an increase in metabolism 
and the thyroid syndrome, neither x-ray 
nor surgery would be palliative or bene- 
ficial, but, on the other hand, might be 
destructive. In a given complex case 
in which the metabolic forces have been 
upset by some imbalance of the endocrine 
system, relief may be brought to the thy- 
roid sufferer by breaking the cycle at any 
place in the system. In such a case, thy- 
roidectomy or suppression to the pituitary 
or ovarian activity by x-rays may be 
equally effective, and in such a case the 
method employed may be, and should be, 
controlled by the following factors: (1) 
method least hazardous to life; (2) shortest 
time out for treatment; (3) expense of 
method employed. 

In deciding why a given case is a victim 
of thyroid syndrome, we are burdened with 
the responsibility of showing our ability 
as internists and, in doing so, we look first 
for focal infections, pathological entities, 
and abnormal functioning of another fac- 
tor of the endocrine system. We must also 
employ the aid of what the physiologist and 
endocrinologist have to offer. What we 
wish to do is to devise a treatment to be 
applied to the cause and not the effect. In 
other words, the so-called goiter may be 
the effect and not the cause of the patient’s 
illness. 

The following cases have helped to ma- 
ture my present opinion concerning the 
treatment of hyperthyroid syndrome. My 
awakening began when a young woman 
school teacher was finally diagnosed as a 
victim of hyperthyroidism by her brother 
who was a doctor, and who called me to 
treat her. She was 26 years of age, mar- 
ried, and had no children, and was suffering 
from a symptom-complex that had been 
ushered in by a menstrual period. Her 


sickness was first diagnosed appendicitis 
and then ectopic pregnancy. When the 
period had passed and all the pain had 
disappeared, she was still nervous and had 
a fast heart, et cetera. At the time she was 
diagnosed as hyperthyroid. X-ray treat- 
ment to the thyroid produced a slow gain 
and it was noted that during each succeed- 
ing menstrual period for the following four 
months, all symptoms were increased and 
almost all of the ground gained in the in- 
terim was lost. My conclusions were that 
her menstrual cycle was the trigger mech- 
anism which set off her thyroid activity, 
and I determined upon x-ray sterilization. 
I secured her consent, and treatment by 
x-ray to the ovaries produced a menstrual 
cessation. Her basal metabolic rate auto- 
matically came to normal within three 
months’ time. She has been well since 
1926. This spectacular recovery deter- 
mined me to sterilize other goiter patients, 
if their menstrual cycle offered a clue as tlie 
trigger mechanism, when their consent 
could be secured. 

Observation of the peculiar behavior of 
some of my patients prompted me to 
classify many of them suffering from hyper- 
thyroidism as the victims of a “symptom- 
complex.” Consultation with endocrin- 
ologists, and a study of their literature on 
the inter-relationship of the endocrine 
system, convinced me that the thyroid, 
when over-active, might be synergized 
by another of the ductless glands, or else 
the over- or under-activity of other en- 
docrines might throw the thyroid out of 
normal activity. 

As above indicated, my first impressions 
of diseased thyroid meant that it alone 
needed attention. My observations in 
private practice have convinced me that 
the relationship of the endocrine system 
is so varied and complex, that I am forced 
often to tell my patient that it may take 
me a few weeks to decide fuUy as to the 
trigger mechanism in her particular case. 
There are cases of hyperthyroidism syner- 
gized by, or hindered by, the pituitary, 
adrenals, or ovaries, whose vicious cycle 
may not be permanently broken when at- 
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tcntion is given only to the thyroid. I 
have just emphasised pcrmauciitly, for with 
the treatment directed wholly to the thy- 
roid gland, there may he a com])lete failure 
of any method used, and a recurrence of 
symptoms, and in eases in which a sub- 
total removal is practised, even a recur- 
rence of the gland itself. 

I have previously reported a mother, 
2G years of age, with two children, who 
had a sub-total thyroidectomy performed 
twice, once in 193(5 and again in 1937, and 
in 1938 had a third return of the gland, 
larger than ever before. Her mother died 
of goiter when the patient was six 3'cars 
old. She has two sisters and one brother 
who arc suffering now from goiter. Ex- 
amination showed a nervous woman, ane- 
mic and almost hv’stcrical from fear of 
death from goiter. Her weight was 93 
pounds, menstruating normally every 28 
daj's, libido considerably increased. Pulse 
rate 120, basal metabolic rate -}-2(5, ex- 
ophthalmos 4-2. Th)Toid enlargement 
was 10 X 10 cm., and protruded 2.5 cm. (in 
other words, the gland was as large as half 
a medium sized orange). The subject 
looked such a poor risk that I almost re- 
fused her case, and I informed her husband 
that I might be several weeks in deciding 
what other gland or glands beside the 
thyroid were in the “hook-up,” to make 
her so ill and her response to treatment so 
obstinate. I made the following statement 
to him and often make it to others: “To 
know the cause of hyperthyroidism is often 
to have accomplished half the cure.” 

One with a -f26 basal metabohe rate 
would not be expected to be as ill as this 
patient appeared to be. Her heart rate 
was too high for an ordinary thyrotoxi- 
cosis, and, to my mind, this implicated 
other glands, probably the adrenals and 
pituitary. I apphed x-rays to her thyroid 
at weekly intervals and began a close an- 
alysis of her at each visit. Her nodular, 
or Plummer, thyroid gland did not soften; 
her basal rate stood still ; her heart action 
remained fast; there was no gain in weight, 
or desire for food. Even though the patient 
was growing slightly weaker and more 


nervous, her libido sexualis remained 100 
per cent above normal level. This observa- 
tion made me believe the hypophysis was 
her trigger mechanism, and influenced my 
decision to discontinue thyroid radiation 
and turn to raying the pituitary and the 
ovaries. The tide immediately turned and 
at the end of four months she had gained 
23 ]50Unds, her heart rate was 72, the gland 
one-third reduced, her exophthalmos re- 
ducing, and all tremor gone. She looked 
well and was taking care of household 
duties and her place in society. 

It w'as formerly my opinion that all vic- 
tims of hj’^perthyroidism were thin or losing 
\vcight. This is not always true. I pre- 
sent a case of a young girl, 16 years of age, 
who was very fat and nervous and with 
moderate hyperplasia of the thyroid. There 
was a beginning divergent strabismus. She 
was on a restricted diet to control her 
weight. Examination revealed an easily 
excited girl, who cried often, who could 
not lie still, and was sleeping poorly. Her 
heart rate was 140, her basal metabolic 
rate was 4-45, her height five feet six 
inches, and her weight 155 pounds. Menses 
were normal. Treatment to the thyroid 
and hypophysis was instituted. Quinine 
hydrobromide was given to slow her pulse, 
and bromides to produce sleep. Improve- 
ment was noticeable at the end of four 
weeks. Her nerves were quiet, crying had 
ceased, her pulse rate had decreased, and 
the basal rate had made a gradual decline. 
The strabismus had improved until she 
could resume her studies, and at the end 
of four months she was dismissed as symp- 
tom-free. 

These and many other experiences lead 
me to believe that most thyroid symptoms 
are secondary to other glands of the en- 
docrine system, and that the pituitary is 
first, the ovary second, and the suprarenal 
third, as primary to hyperthyroidism. The 
following case of increased metabolic rate 
was unquestionably secondary to supra- 
renal insufficiency: School teacher, age 
24, had pneumonia, empyema and rib 
resection, followed by slow convalescence, 
with menses lasting almost continuously 
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for several weeks. Curettement and medi- 
cation afforded no relief. She was anemic, 
weak, and had a yellow-bronze skin with 
seborrheic acne. It was the acne that 
brought her to my hands. Among other 
things, examination revealed that she had 
a basal metabolic rate of 4-116. She was 
leaving for the West Coast, and could not 
have x-ray at that time. I prescribed for 
her anemia some one of the liver and iron 
tonics. Her color and general apathetic 
condition made me suspect her adrenals 
were hypo-active, and cortin was given 
for this condition. She followed the treat- 
ment for six weeks while on the Pacific 
Coast, and when she came to see me again 
she was a well woman, with a basal meta- 
bolic rate of -+-10. I am convinced that 
her adrenals were hypofunctioning, caused 
from the influenza and pulmonary involve- 
ment, and in some way her thyroid was 
stimulated into this severe activity. Sugar 
tolerance and blood cholesterol tests were 
not done, as time did not permit. Three 
years have passed and she remains well. 
She has had no x-ray and no surgery . If she 
had remained in my city at the time I first 
saw her, I would have given her roentgen 
treatment and would have credited x-ray 
with having made a wonderful cure. 

For one to place confidence in a stereo- 
typed remedy, whether medicine, x-ray, 
or surgery, is to me the height of absurdity. 
I attribute the most satisfactory results of 
the last few years of my thyroid experience 
to having taken each case of thyroid dis- 
turbance on its own merits, and worked 
out the diagnosis of the causative factor 
of the dyscrasia, by scientific tests, insofar 
as is practical and known, or by “trial and 
error.’’ If I am slow to find the exact 
combination of endocrine upset, I empiri- 
cally reduce the activity of the thyroid, to 
the point of a normal metabolic rate, by 
x-ray. I admit this to be a poor practice, 
but some of the thyroid syndrome cases are 
so complex, there is nothing else left to do. 
I am consoled by a personal communica- 
tion from William Wolfe, who states that, 
“In many of these so-called thyroid cases, 
it is difficult to tell whether the thyroid 


was affected first and the other glands later 
or whether the reverse was the course of 
events. In either case, it is a vicious 
circle and it is perhaps of minor importance 
at which point it is broken.” 

In a personal communication from an- 
other one of America’s recognized endocrin- 
ologists, in the discussion of the treatment 
of hyperthyroidism, he states: “It is my 
opinion that advocating total thyroidec- 
tomy in all cases of hyperthyroidism, is 
pernicious and unwarranted.” 

Still another internationally known en- 
docrinologist writes me; 

“Hyperthyroidism, so called, is but seldom a 
primary disease of the thyroid gland. I have 
reason to believe that the cause of the trouble 
is an extra-thyroid metabolic disorder in the 
course of which the thyroid is over-stimulated, 
and participates in the disease as a secondary 
manifestation. The beneficial results of sur- 
gery are comparable to those of amputation of 
an extremity for peripheral vascular disease. 
The amputation does not check the disease, nor 
the gangrene, which develops as its manifesta- 
tion, but merely the organ on which the disease 
made its most conspicuous appearance.” 

There are surgeons who now advocate a 
total thyroidectomy who once held up 
their hands in holy horror, in fear of the 
radiologist producing a case of myxedema. 
These same men now propose to do a total 
thyroidectomy, thereby producing a posi- 
tive m)rxedema in every case. An unvary- 
ing plan of treatment for any disease now, 
especially a toxic goiter, should be pro- 
claimed from the housetops, as outlawed 
medicine for the treatment of hyper- 
thyroidism should not in any manner be a 
stereotyped affair. In addition to roentgen 
ray, I often find myself employing biologi- 
cals, to boost a gland that is dysfunction- 
ing, whose inactivity in some way may 
have been the synergistic factor in produc- 
ing a hyperactive thyroid. 

SUMMARY 

Thyrotoxicosis is considered a symptom 
of endocrine imbalance rather than an 
entity. 
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One or more glands of the endocrine 
system may be a causative factor of thy- 
roid disturbance which may be synergistic, 
or depressant. 

Several cases of thyrotoxicosis have been 
reported that were cured by x-ray treat- 
ment to the pituitary, ovaries, or supra- 
renals, giving little or no attention to the 
thyroid. 

Almost all cases considered had x-radi- 
ation to some ])art of the endocrine chain, 
and frequently endocrine substances were 
emploj'cd as an aid. 

Many endocrinologists have been con- 
sulted, many of whom consider surgery as 
a verj' faulty step in the correction of 
thyrotoxicosis. 

To adhere to the idea that thyrotoxicosis 
is always a surgical entity, instead of a 
symptom, shows our disregard for, or our 
ignorance of, scientific development. It is 
Wolfe’s idea that, to treat the thyroid as 
an entity, shows that living men think dead 
men's thoughts and pursue dead men's 
ideals, mere ghosts of belief — ideals front 
which time has sapped all substance and 
meaning. 

The adherence to the beaten path indi- 
cates that we are engulfed by a dogma 
which we, the living, receive as a command 
from the dead. 

The endocrine system lends itself so 
freely to the use of x-rays and our biologi- 
cals serve so well in many cases, that I feel 
a new epoch is dawning in the handling of 
thyrotoxicosis, when x-radiation will super- 
sede surgical interference. 
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DISCUSSION 

I. Warner Jenkins, M.D. {closing): 
I wish to thank Dr. McConnelP for his 
liberal and enthusiastic discussion, and pay 
my sincere respects to my critics (who have 
many times forced my back to the wall), 
whose relentless opposition to my efforts 
in radiation therapy of the thyroid syn- 
drome has served as a stimulus as no 
other medium could have done. 


* Not returned for publication. 
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edema,” or other symptoms resulting from 
deficient absorption may be presenting s 3 Tnp- 
toms which overshadow the diarrhea. 

Radiological Examimlion . — ^Although the 
histor}', stool examination, or enemas or meals 
containing colored substances may be of help, 
a satisfactory radiological examination is of 
prime importance in establishing the diagnosis 
and determining the cause of the gastrocolic 
fistula. 

The fistulous tracts as shown in some of the 
autopsied cases of our series were sometimes 
small, meandering, irregular passages. It is 
not remarkable, therefore, that on occasion 
these passages may be blocked by mucous 
membrane folds, food particles, or by the edema 
caused by a concomitant inflammatory process. 
Rare instances of spontaneous healing have 
been reported. Usually, however, the diarrhea 
— after a remission — again recurs. 

From the radiologic standpoint these char- 
acteristics of the fistulous tract are of great im- 
portance for they explain why a gastrocolic 
fistula may not be detected at certain stages, or 
why a barium enema may readily show the 
connection, while the barium meal — apparently 
because of a valve-like mechanism — ^will not 
show any abnormality. Of our cases there 
were three in which the gastrocolic fistula was 
demonstrated by the barium enema, but not 
by the barium meal (Figs. 4 and 5). 

Although the actual tract in the carcinoma 
cases is often readily demonstrated, in the 
gastro-enterostomy cases the connection is 
usually not visible for two reasons. The first 
is that 75 per cent of all gastrojejunal ulcers 
are at the stoma (4) and, hence, the fistulous 
tract has very little actual length: the second, 
because the barium may follow any one of 
three pathways. It may go through the duo- 
denum and thence promptly fiF^ the jejunum, 
or it may follow the gastro-enterostomy, or 
may go directly into the colon. Because of 
this “three-ring-circus effect,” the actual con- 
necting segment is usually covered by barium- 
filled bowel before it can be detected. 

The highly irritating gastric contents may 
cause inflammatoiy changes in the mucous 
membrane of the colon (Fig. 6) which closely 
resemble those of ulcerative colitis, and a 
perforation from ulcerative colitis may, there- 


fore, be suspected as the cause of the gastro- 
colic fistula. 

Prognosis. — The prognosis is grave in cases 
unoperated upon. Operation is made difficult 
because of the numerous defects in bowel walls 
which must be repaired and the danger of con- 
tamination from colon contents. In our 12 
cases including the five carcinomas, all patients 
except two were dead %vithin a month after 
admission. These two had had surgical in- 
ter^'ention. Many of the others were con- 
sidered too ill for surgery. 

CONCLUSIONS 

1. Gastrocolic fistula occurs most fre- 
quently as a complication of gastrojejunostomy 
or because of perforations of stomach or colon 
carcinoma. 

2. The outstanding symptoms are intract- 
able diarrhea with loss of weight and dehydra- 
tion. 

3. Radiologic examination is the best 
method of demonstrating these fistulous tracts, 
but because their irregular walls sometimes 
exert a valve-like action, either the barium meal 
or barium enema alone is not sufficient to rule 
out the presence of such a fistula. Of the two 
methods the barium enema is more likely to 
show the abnormal passage. 
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THE ECONOMIC STATUS OF THE RADIOLOGIST UNDER SOCIALIZED MEDICINE: 

A Report on Germany' 


In Gcriimny tlie Iicaltli of the iiulividual is 
controlled by the governincnl from the cradle 
to the grave. Socialized medicine iti some 
fonn has been in elTect in that country since 
At the beginning it was a system of 
sickness insurance for certain groups* and oc- 
cupations. During the intervening years so 
many social and medical conditions have arisen 
and so many controlling laws enacted that to- 
nai' It is a verj- complicated .system. 'I'he 
tendency has been to abolish the establishment 
0 separate funds and to care for the masses on 
a wage-eaniing or income basis. The bene- 
s to be paid to a workman during illness; 
us care and that of his immediate family; 
e premiums to be paid for such service, and 

by law regulated 

In Gemany at the present time there arc 
ur kinds of health insurance; 

L The community or local obligatory in- 
prance {Orls-uud Bclriebskrankcnkasscn). 

he obligatory commercial health in- 
surance (Ersatzkassor). 

The private insurance companies {Pri- 
'^^i-kraiikenkasscu). 

The welfare authorities (Wolilfahrls- 
aemter). 


c welfare authorities are not insurance 
ompanies in the proper sense of the word, 
u are institutions supported by the State or 
immunity funds for the treatment of the poor. 

c funds used for the care of the poor are 
enyed from taxes and donations and are 
*mi ar to welfare disbursements in America. 

c individuals receiving benefits do not 
contribute or pay premiums as in the case of 
c insured persons, in other words such 
^re purely charity. 

I employed persons who earn 300 marks 
less a month are legally obliged to be mem- 
ers of one of the health insurance companies 
(mentioned under 1 and 2, above). The com- 
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mercial insurance companies are entitled to 
admit members of the commercial professions 
only. The commercial members can choose 
between the first two forms of insurances. 

With an income above 3,600 marks a year, it 
is understood that a person can afford to pay 
for his medical services or has saved enough to 
care for himself or members of his family in 
event of a catastrophic illness. Due to the in- 
come stipulation for employed person and with 
a fairly high income bracket, it is compulsory 
for the greater part of the wage-earning popu- 
lation to carry some form of health insurance. 

The obligatory insurance is regulated by 
the government and in each community is the 
local, or Oris Kranke^ikassen. Private insur- 
ance companies promoted by private capital 
are as strictly controlled by the government 
regulations as are the other types of health in- 
surance. 

The private insurance companies — Privat- 
krankeukassen — admit all persons who wish to 
have an insurance protection against diseases, 
independent of their monthly income. Mem- 
bers of the private companies are also various 
other persons, such as the state and community 
officers of the lower classes and such persons as 
independent workmen and, therefore, not ad- 
mitted to the legal health insurance, although 
they have an income of less than 300 marks 
per month. In addition, those wealthy per- 
sons who wish to have health insurance may 
obtain a policy from the private companies. 
Therefore, many of those of moderate means 
who may do so belong to the Krankenkassen. 

In a way it is only the wealthy and those who 
do not care to purchase protection that are to 
be found without insurance. 

The premiums are different in different 
classes, and according to the premiums the dis- 
bursements in money are also different. It is 
usual that in the higher classes not more than 
80 per cent of the doctor’s bills are paid to the 
members or subscribers. In this way the com- 
panies avoid a too frequent calling of the phy- 
sician by the patient. The amount for hospi- 
talization, operations, x-ray examinations, x-ray 
treatment, etc., is paid in full in the highest 
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contribution class and only in percentages in 
the lower classes. 

The affairs of the local Orts are administered 
by a committee, who are elected, so that of the 
group two-thirds represent the employees and 
one-third the employers. This committee 
must see that each Oris is self-supporting and 
that the money received is sufficient to pay all 
salaries, benefits, fees, disbursements, adminis- 
tration costs, and to provide for buildings and 
their upkeep. 

Patients under the health insurance scheme 
are allowed to select their doctor or hospital. 
When one becomes a member of one of the ob- 
ligatory insurance plans he is furnished with 
an alphabetical list of physicians and special- 
ists in his community. If the patient does 
not consult one of the approved physicians, 
then he must pay the bill himself. Ward class 
hospital care is provided; if he prefers better 
accommodations, he must pay the difference, 
and if he prefers a private physician then that 
fee must also be paid by the patient. In case 
of illness or injury the insured must obtain 
from the Krankenkassen a permit or sickness 
slip (for which he pays a separate fee) and this 
slip authorizes the physician to render service. 
The contracts provide for a specified number 
of weeks of medical or hospital care each year. 
There are approximately 7,000 approved 
Krankenkassen in operation in Germany at 
the present time. 

The financial scheme of the sick was devised 
after a study of the cost of medical care. Since 
its inception the premium paid by each worker 
from his monthly income has varied from be- 
low 2 per cent to over 6 per cent. At the pres- 
ent time it is about 3.5 per cent-4 per cent. 
One-half of this premium or contribution is 
paid by the employer and one-half by the em- 
ployee. The average contribution for a wage 
earner up to 300 marks a month is 3 per cent 
and, for those with a higher salary, the average 
contribution is accordingly higher. That is, a 
sliding scale prevails as it pertains to the in- 
come, the contribution, and to the benefits. 

Thus about SO per cent of the entire popula- 
tion are subscribers to some form of health in- 
surance. The medical treatment for these 
subscribers and all accommodations in the 
ward class of the hospitals including opera- 
tions, x-ray examinations, and treatments are 
free. 

The remuneration paid to those doctors who 
are admitted to the legal and obligatory health 


insurances {Krankenkassen) is a very small one. 
A physician can make only a modest living 
from such work and must see many patients a 
day and obviously has little time for study or 
recreation. 

The obligatory commercial health insurance 
plans {Ersatzkassen) pay a little more, and thus 
the physician who has many commercial em- 
ployees as patients can expect to better his in- 
income. 

The private health insurance companies 
(Privat-kra7ikenkassen) do not pay to the phy- 
sician directly, but only to the members. 
They demand from the members that the 
physician’s bills must be balanced by the 
patient himself before they give any compen- 
sation. The company allows the member 80 
per cent of the total amount and the patient 
pays the other 20 per cent; as stated above, 
this procedure tends to discourage the patient 
from too many visits to his doctor. 

All of the health insurance companies are 
strictly controlled by the government and a 
special authority {Reichsversicherungsaml) has 
been set up for this purpose. 

Any approved physician is entitled to make 
x-ray examinations for the purpose of a first 
orientation. This is especially true in regard 
to fluoroscopic surveys. A special commis- 
sion made up of radiologists has the power 
of extending to general practitioners the privi- 
lege of making roentgenograms. This com- 
mission also investigates the qualifications of 
the specialist. This commission considers 
his professional education, his special training, 
and his equipment. It also passes upon his 
qualifications to administer roentgen therapy, 
and, in addition, may test the accuracy of his 
instruments for the measurement of dosage. 
In addition to its duties of determining the 
qualifications of men seeking to enter the 
field of roentgenology, it has control of the set- 
tlement of accounts of the radiologists for ser- 
vices rendered to health insurance patients. 

The commission is entitled to approve di- 
agnosis and the quality of films. This is in- 
tended to avoid inferior work by recognized 
radiologists, and to improve or eliminate those 
men who show insufficient training. This con- 
trol commission, organized by the radiologists, 
in a way guarantees that the insurance com- 
panies pay only for a high grade of work. The 
radiologists feel that it has been advantageous 
to them in that it has upheld the grade of 
work accepted by the insurance companies. 
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and they, in tnni, realize Hint llu-y can well 
afford to pay reaiiotiable fees ns loiijj as a high 
standard is iiiaititniiied. hi all eases it lias 
been desirable to have a rejiresentative of the 
insurance coinjiaiiy as a member of stieh a 
commission. 

Specialists are eiilitlcd to make x-rav ex- 
aminations and to administer x-ray therapy in 
their specialty only, such as, the surgeon is not 
allowed to examine a stomach, the dermatolo- 
gist may pive only superficial therapy, etc. 

( cep therapy must be administered bv an 
approved radiologist. 

In Gennany there arc four sources of roent- 
genological consultation available In all nliv- 
sicians: 

3,- The Cotiral X-ray Dcfxirlwciils hi the 
Jfospilals. All patients of all depart- 
ments of the hospital are examined or treated 
“I icse central departments under the dircc- 
loii 0 some prominent roentgenologist and his 
assistants. 

2. Special X-ray Departments in the Dif- 
>erct!l Branches or Departments nf the University 
and Some Bi^ Hospitals.— ?>w\\ dc- 
Lr ”^3- so numerous as generally 

ie\ e and a great deal of their time is dc- 
oc to research. By dismembering radiology 

ciaR ^®^^'^'’shing a unit for each spe- 

• , I’ l^hare is a tendency to develop special- 
^ . ^P^'^’alty. Such a situation is 
ro a y inevitable in very large departments. 

/ j Central X-ray Department of Some 
kas^ Health Insurances {Kranken- 

ssen). Xhe insurance companies exert pres- 
members to go to these in- 
* ^ ’ons, and in this manner constitute the 
^reatest competition to the private roentgen- 

pitals^ x-ray departments of the hos- 

a V Xoentgenologist with a Private Office 

^ f ot the Same Time, Possibly in Charge of the 
ray Department of One of the Smaller Hos- 
on a Part-time Basis. — The private office 
practices exist only in the cities and large met- 
ropolitan centers, as a small town could not 
support such a practice. The ability to show 
profit in such an office is directly dependent 
upon the number of patients. The small fees 
paid by the public health insurance groups 
are sufficient to maintain a private x-ray prac- 
if a minimum number of 150 patients 
uionthly are examined or treated. If as many 
as 300 patients are seen each month, then a 
profit can be expected. The earnings of a 


private office iiractice having more than 300 
patients niontiily are sufficient for a profit and 
also a reasonable renewal of equipment and 
the piircliase of additional improvements. 
Ofliees with less than 300 patients monthly 
will luive considerable difficulty in respect to 
purcliasing new equipment or replacing old 
and fibsoletc maciiines unless the greatest econ- 
omy is exercised and c.xcelicnt care given to the 
equipment already installed. 

'Die greatest competition for the private 
x-ray office lies in the radiological departments 
of the local or community health insurance or- 
ganizations. As all x-ray work must be 
agreed to !)y llicsc organizations before it can 
lie carried out, it is necessary for the patient 
Jo go to the large and modern buildings which 
have been built, the Orts, or local insurance 
company. This gives them the opportunity 
to urge tlie patient to go to the so-called 
"Eigenbctrichcn," c.g., the proper depart- 
ment. 

The compensation for the radiologist's hos- 
pital work is often a fixed salary from 400 to 
XQO marks per month and in some of the larger 
institutions a higher salary is paid. In smaller 
departments the radiologist gets a percentage 
of the receipts, usually after a deduction of a 
certain rate for the cost of films, chemicals, 
and other overhead expenses. 

For the diagnostic x-ray service as well as 
for therapy there are regulations which deter- 
mine the amount of fluoroscopy allowed or the 
number and size of the films to be made for 
every condition. These restrictions have been 
made to prevent unnecessary films and to re- 
quire the radiologists to be extremely eco- 
nomical. In case the radiologist deems it neces- 
sary to make additional exposures and use 
more than the allotted number of films in or- 
der to arrive at a diagnosis, he must do so at 
his own expense, or give special reasons why 
more than the allotted number of films was 
necessary. The radiologist must have a large 
number of patients in order to absorb any 
deficit occurring in such a manner. 

The German Roentgen Society {Deutsche 
Roentgengesellschaft) has agreed upon rates 
for the expenses incident to each examination 
and these figures are the bases of the different 
tariffs. The German Roentgen Society is 
consulted by the authorities in all difficult eco- 
nomical questions pertaining to roentgen diag- 
nosis or roentgen therapy. A close co-opera- 
tion between the radiologists and the prac- 
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titioners is urged and desired, and it may be 
said that it exists in most cases from a medical 
viewpoint, but in matters of economics their 
interests are sometimes divergent. 

There are two main tariffs for radiology in 
Germany: the " Preussische Gebtiehrenordnmig" 
(Preugo) and the “Allgemeine Dejitsche Gebue- 
hrenordnung” (Adgo). The "Preugo” distin- 
guishes a rate for costs of films, material, etc., 
and a rate for the radiologist’s fee, including 
the report. The rate for the costs is different, 
according to the size of the films used. 

Size: 9X 12 cm., 13 X 18 cm., 18X24 cm., 24X40 
cm., 30X40 cm., Fluoroscopy. 

Marks: 3.0, 4.50, 5.20, 6.0, 7.75, 3.25. 

The fee for the radiologist is 5.0 marks for 
the first exposure or, as termed, application of 
the x-ray apparatus, and 3.35 for the second 
and subsequent applications up to five during 
the same examination. A few examples of the 
method used in submitting charges as allowed 
are as follows : 

Complete Examination of the Chest . — One 
fluoroscopy and one film 30X40 cm. For this 
is paid 7.75 marks for the film and 3.25 marks 
for the fluoroscopy, making a total of 11.00 
marks for expenses, and, in addition, the radiol- 
ogist receives a fee of 5.0 marks for the first 
application (filming the patient) and 3.35 
marks for the second application during the 
same examination, or a total of 19.35, or, at,the 
present rate of exchange of approximately 40 
cents a mark, the equivalent of $7.65. 

Complete Gastro-iniestinal Examination . — 
Three fluoroscopies are allowed and, at most, 
two 18X24 cm. films and one 24X30 cm. film, 
making a total of five applications of the x-ray 
apparatus. The fee for this is 21.75 marks and 
the expenses paid are 25.35 marks, making a 
total for the examination of 47.10 marks. A 
complete examination with the above number 
of films and fee is paid only in complicated 
cases. The total fee for the average gastro- 
intestinal examination is about 35.0 marks. 

Gall-bladder Examination . — Two 18X24 cm. 
films and one 24X30 cm. film; fee 11.75 and 
expenses 15.60 marks for a total of 27.35 marks. 

Examination of the Knee Joint.— -Tvio ex- 
posures on one 24X30 film; fee 8.35 and ex- 
penses 11.00 marks or a total for the examina- 
tion of 19.35 marks. 

Examination of the Hand . — Two exposures 
on one 13X18 cm. film; fee 8.35 and expenses 
4.50, total 12.85 marks. 


The “Adgo” has only a so-called “organ 
tariff” which is higher than the “Preugo.” 
This tariff provides a fixed payment for ex- 
amination of the different organs, for example: 
Lungs, 28 marks; stomach and duodenum, 35 
marks; complete gastro-intestinal, 50 marks; 
wrist, 15 marks. This tariff is paid by all com- 
mercial obligatory insurance organizations 
{Ersatzkassen). A complete examination, in- 
cluding fluoroscopies and report, is to be fur- 
nished for these rates, independent of the num- 
ber of films used or number of applications of 
the x-ray apparatus. 

For radiation therapy the "Preugo” and the 
“Adgo” distinguish between superficial and 
deep therapy. The regulations for therapy 
are as follows : In superficial therapy the fee paid 
is per area. The fee paid is for the treatment 
of one field with the so-called effective dose, 
irrespective of the number of applications or 
“sittings” or the filtration used. The fee paid 
per area is for irradiation of that area, 5.0 
marks plus 5.0 marks for expenses. The maxi- 
mum size of an area is 17X17 cm. and six 
areas are paid for in every single disease. A 
large amount of superficial therapy is carried 
out by the dermatologists in their own offices 
and, because of these innumerable treat- 
ments, the tariff has been made low : 10 marks 
per field in the “Preugo” and 15 marks in the 
“Adgo.” 

For deep therapy, only allowed to be carried 
out by approved radiologists, the “Adgo” pays 
somewhat more than the “Preugo”; for in- 
stance, a complete treatment for cancer of 
the uterus costs approximately 135 marks in 
the “Preugo” and 155 marks in the “Adgo.” 
Deep therapy charges depend upon the effec- 
tive dose. In carcinoma of the uterus the fee 
amounts to 100 marks and the expenses al- 
lowed are 35 marks. The effective depth dose 
for such a treatment is set at 2,500 r. 

The prices for work done by private radio- 
logical offices correspond in general with the 
prices of the “Adgo.” Only a few prominent 
radiologists get more. In cases of legal pro- 
ceedings the “Preugo” is taken as the basis 
for discussion by the authorities. 

A new general German tariff for all medical 
work has long since been announced by the 
present medical authorities, but it has not 
yet gone into effect. According to the best 
private information available, the fees for 
radiology will be between the prices now in 
force in the “Adgo” and the “Preugo.” 
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The ratlinlogisls have no direct seltlenient 
with Llie patients whose insttrance is coniptil- 
sor}'. The settlements with the le^nl insur- 
ance companies po by way of an organization 
wliich is directed by pliysicians. All receipts 
of die obligatory insurance organizations are 
carefully checked by the controlling medical 
organization to sec whether the individual phy- 
sician exceeds the average of other physicians 
in his bill, both as to amount charged and to 
the amount of work done. Reductions occur 
in all cases in which the amount of the phy- 
sician’s bill is too high. 

The medical organization pays to the radiol- 
ogists as well as to all practising jdiysicians a 
round sum which is derived from the amount 
paid in by the members of the insuratice com- 
pany. Payments arc made every quarter and 
a final settlement is made at the end of the last 
quarter of the next year. At the time of the 
final settlement, if a ditTcrence exists ijctwcen 
what the physician has been paid and what is 
due to him, he is credited with the amount due 
him or, if ovetqiaid, that amount is charged 
against him. 

In preparing the schedule of expenses all 
existing costs such as films, chemicals, a per- 
centage of rent, technicians’ salaries, depre- 
ciation on equipment, and minor overhead ex- 
penses were given consideration. 

Every physician is obliged to give exact 
reports about his patients. A report is trans- 
mitted to the insurance company, one to the 
ex'amining board, and one must be retained by 
the radiologist. The following information 
must be sent on each patient to the commission 
which settles the account, or the bills submitted 
to them by the radiologist: 

1. Name, Christian name, age of the pa- 
tient. 

2. Statement of the disease. 

3. Kind of radiologic treatment. If diag- 
nostic services were rendered, the 

ber of fluoroscopies as well as the ^ 
and size of the films must be inc u e 
If therapy, then the number of irradia- 
tions and the total r dosage mus 


given. 

The roentgen diagnosis. _ 

Name and address of the re erring 

Calculation of charges divided into ex- 
penses and fee. 
summary of this report it 
the following important factors 


present sel-uj) of the economic status of the 
radiologist in flermany: 

(1) .'Vll employed persons in Germany with 
an average monthl}'^ income of less than 300 
marks must lie in an obligatory insurance or- 
ganizalion. 

( 2 ) .111 other persons can buy a policy of a 
private insurance company protecting them in 
case of illness or disease. The compensa- 
tions paid are dependent upon the contribution 
or premiums paid into the company. 

(.3) .‘\bout SO per cent of the population of 
Germany is in one of the various insurance 
schemes. 

(-1) The radiologist is paid according to two 
different tariffs, the "Adgo” and the “Preugo.” 

(o) The profit-making ability of a private 
x-ray practice is strictly dependent upon the 
average number of patients each month. The 
minimum number is considered to be 150. 

(()) The greatest competition is that of the 
x-ray departments of the obligatory insurance 
companies. 

(7) Radiology is practised in Germany by 
central x-ray institutes, special x-ray depart- 
ments, private offices, and the x-ray depart- 
ments in the general hospitals. 

(S) Payments for radiological services are 
made by a special commission of radiologists 
who supervise the qualifications of those de- 
siring to practise radiology, and audit all ac- 
counts submitted. 

Germany to-day has a very large proportion 
of the population under a strictly regulated 
socialized medical scheme. The paper work, 
and as termed in this country “red tape,” is a 
tremendous task, although probably not as 
much as for the occasional WPA case seen by 
the private practitioner in this country. 

As has been shown, the minimum number 
of patients per month necessary for operation 
of an x-ray office at a profit is 150. In view of 
this fact it is interesting to make comparisons 
of the fees allowed in Germany, and the pres- 
ent fee schedule was adjusted and arranged 
in consultation with the German Roentgen 
Society, with the fee schedule adopted and put 
into effect in this country by the CWA and 
carried on to the WPA. Considering the pres- 
ent rate of exchange of .40 cents for the mark, 
the fee allowed under socialized medicine in 
Germany for the x-ray examination of a hand 
is $5.14 and the WPA allowance (if claim is not 
disallowed) is $2.50. For a knee the fee is 
S7.74, and WPA .$2.50; a chest $7.65 as 
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against S3. 75, and for a complete gastro-in- 
testinal S1S.84 as compared to S12.50. Un- 
doubtedly the experience of the German sys- 
tem since its introduction has produced better 
cost accounting in the matter of radiologic 
examinations than that used by the authori- 
ties who suggested the CWA and WPA fee 
schedule for such services. 

It is easy to see that the administration 
costs of operating such a system of socialized 
medicine are great. The fees paid to the 
general practitioner must, of necessity, be 
low in order to pay the physicians on salary, 
the nursing staff, druggists, and lay clerical 
help. An enormous sum is alread}^ invested 
in the buildings and equipment, and main- 
tenance costs and replacements must be 
taken from the money paid in b)’- the workers. 
It, therefore, stands to reason that, in order 
to meet the administration costs and pa}' 


salaries to the large number of employees, 
A'ery little is left to be apportioned to the 
physicians for their professional serxdces. It 
is needless to say that the specialist fares better 
than the practitioner under such a system. 

There are lessons to be learned from the 
experiences of the German radiologists and it 
is sincerely hoped that even in this short re- 
port there is enough material to give the Ameri- 
can radiologist some food for thought upon the 
question of government control of the prac- 
tice of medicine. 

I wish to thank those radiologists in Ger- 
many who were kind enough to give me eco- 
nomic information and also to thank Dr. 
Marum, of Greenville, Miss., and Dr. Seilmann, 
of New York City, for their suggestions and 
criticisms in the preparation of this report. 

S. W. D. 
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CALIFORNIA 

CaUforilia Association, Section on Radi- 

ology.— Chairman, Karl M. Bonofr, M.D., 1030 
Wilshirc Blvd., Los AiircIcs; Secretary, Carl D. 
BenninRhoven, M.D., Oo S. B1 Cainino Real, San 
Mateo. 


Vice-president, H. B. McEuen, M.D., 126 W. 
Adani.s St., Jacksonville; Secretary-Treasurer, J. H. 
Liicinian, M.D., 108 S. E. 1st St., Miami. 
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Georgia Radiological Society. — President, James J. 
Clark, M.D., Doctors Bldg., Atlanta; Vice-president, 
William F. Lake, M.D., Medical Arts Bldg., Atlanta; 
Secretary-Treasurer, Robert C. Pendergrass, M.D., 
Prather Clinic, Americus. Meetings twice annually, 
in November and at the annual meeting of the Medi- 
cal Association of Georgia in the spring. 


Los Angeles County Medical Association, Radiological 
Section. — President, E. N. Liljctlahl, >LD., 1322 
North Vermont Ave., Los Angeles; Vice-president, 
M. L. Pindcll, M.D., G70 South Ferris Ave.; Secre- 
tary, Wilbur Bailey, M.D., 2007 Wilshirc Blvd.; 
Treasurer, Henry Snurc, M.D., 1414 South Hope 
Street, Meets every second Wednesday of each 
month at County Society Building. 


Pacific Roentgen Club. — Chairman, Lycll C. Kinney, 
M.D., San Diego; Secretary, L. Henry Garland, 
M.D., 450 Sutter Street, San Francisco. Executive 
Committee meets quarterly; Club meets annually 
during annual session of the California Medical 
Association. 


San Francisco Radiological Society. — Secretary, L. H. 
Garland, M.D., 450 Sutter Street. Meets monthly 
on first Monday at 7:45 p.m., alternately at Toland 
Hall and Lane Hall. 

COLORADO 

Dertver Radiological Club.— President, F. B. Stephen- 
son, 452 Metropolitan Bldg.; Vice-president, K. D. 
A. Allen, M.D., 452 Metropolitan Bldg.; Secretary, 
E. A. Schmidt, M.D., 4200 E. Ninth Ave.; Treasurer. 
H. P. Brandenburg, M.D., 155 Metropolitan Bldg. 
Meets third Tuesday of each month at homes o 
members. 
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Connecticut State Medical Society, 
ology. — Chairman, Ralph T. Ogden, • ■> 

AUyn St., Hartford; Secretary-Treasurer, ' 

man, M.D., 242 Trumbull St., Hartford. Mee g. 
twice annually in May and September. 


ILLINOIS 

Chicago Roentgen Society. — President, David S. Beilin, 
M.D., 411 Garfield Ave.; Vice-president, Chester J. 
Challenger, M.D., 3117 Logan Blvd.; Secretary- 
Treasurer, Roe J. Maier, M.D., 7752 Halsted St. 
Meets second Thursday of each month, September 
to May, except December. 


Illinois Radiological Society. — President, Cesare 
Gianturco, M.D., 602 W. University Ave., Urbana; 
Vice-president, Fred H. Decker, M.D., 802 Peoria Life 
Bldg., Vcoria-.Secretary-Treasurer, Edmund P. Halley, 
M.D., 968 Citizens Bldg., Decatur. Meetings 
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Illinois State Medical Society, Section on Radiology . — 
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in Rockford. The officers of the Section for the 
coming meeting are Harry B. Magee, M.D., of Peoria, 
Chairman, and Warren W. Furey, M.D., 6844 Ogles- 
by Ave., Chicago, Secretary. 

INDIANA 

Indiana Roentgen Society. — President, Stanley Clark, 
M.D., 108 N. Main St., South Bend; President-elect, 
Juan Rodriguez, M.D., 2903 Fairfield Ave., Fort 
Wayne; Vice-president, A. C. Holley, M.D., Attica; 
Secretary-Treasurer, Clifford C. Taylor, M.D., 23 E. 
Ohio St., Indianapolis. Annual meeting in May. 

IOWA 

The Iowa X-ray Club. — ^Holds luncheon and business 
meeting during annual session of Iowa State Medical 
Society. 

MAINE 

See New England Roentgen Ray Society. 

MARYLAND 

Baltimore City Medical Society, Radiological Section . — 
Chairman, Whitmer B. Firor, M.D., 1100 N. Charles 
St.; Secretary, Walter L. Kilby, M.D., 101 W. Read 
St. Meetings third Tuesday of each month. 


DELAWARE „ 

Affiliated with Philadelphia Roentgen Ray So y- 

FLORIDA 

Florida Radiological Society. —Presiden^ B. * 

M.D., 404 First National Bank Bldg.. Tampa, 


MASSACHUSETTS 

See New England Roentgen Ray Society. 

MICHIGAN 

Detroit X-ray and Radium Society. — President, Sam 
W. Donaldson, M.D., 326 N. Ingalls St., Ann Arbor; 
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Vice-president, Clarence Hufford, M.D., 421 Michi- 
gan Ave., Toledo, Ohio; Secretary-Treasurer, E. R. 
Witwer, M.D., Harper Hospital, Detroit. Meetings 
first Thursday of each month from October to May, 
inclusive, at Wayne County Medical Society club 
rooms, 4421 Woodward Ave. 

Michigan Association of Roentgenologists. — President, 
E. R. Witwer, M.D., Harper Hospital, Detroit; 
Vice-president, D. W. Patterson, M.D., 622 Huron 
Street, Port Huron; Secretary-Treasurer, C. K. Has- 
ley, M.D., 1429 David Whitney Bldg., Detroit. 
Meetings quarterly by announcement. 

MINNESOTA 

Minnesota Radiological Society. — President, Walter H. 
Ude, M.D., 78 S. 9th St., Minneapolis; Vice-presi- 
dent, Leo G. Rigler, M.D., University Hospitals, Min- 
neapolis; Secretary-Treasurer, Harry Weber, M.D.. 
102 Second Ave., S. W., Rochester. Meetings quar- 
terly. 

MISSOURI 

The Kansas City Radiological Society. — President, L. 

G. Allen, M.D., 907 N. 7th St. Kansas City, Mo.; 
Secretary, Ira H. Lockwood, M.D., 306 E. 12th St., 
Kansas City, Mo. Meetings last Thursday of each 
month. 


The St. Louis Society of Radiologists. — President, 
Paul C. Schnoebelen, M.D.; Secretary, W. K. 
Mueller, M.D., University Club Bldg. Meets on 
fourth Wednesday of October, January, March, and 
May, at a place designated by the president. 

NEBRASKA 

Nebraska Radiological Society. — President, T. T. 
Harris, M.D., Clarkson Memorial Hospital, Omaha, 
Secretary, D. Arnold Dowell, M.D., 117 S. 17th St,. 
Omaha. Meetings first Wednesday of each month 
at 6 P.M. in Omaha or Lincoln. 

NEW ENGLAND ROENTGEN RAY SOCIETY 

(Maine, New Hampshire, Vermont, Massachusetts, 
and Rhode Island.) President, Frank E. Wheatley, 
M.D,, 520 Beacon St., Boston; Secretary, E. C. 
Vogt, M.D,, 300 Longwood Ave., Boston. Meetings 
third Friday of each month from October to May, 
inclusive, usually at Boston Medical Library. 

NEW HAMPSHIRE 

See New England Roentgen Ray Society. 

NEW JERSEY 

Radiological Society of New Jersey. — President, Milton 
Friedman, M.D., 31 Lincoln Park, Newark; Vice- 
president, P. S. Avery, M.D., 546 Central Ave., 
Bound Brook; Secretary, W. James Marquis, M.D., 
198 Clinton Ave., Newark; Treasurer, James Boyes. 
M.D., 744 Watchung Ave., Plainfield. Meetings at 
Atlantic City at time of State Medical Society, and 
Midwinter in Newark as called by president. 

NEW YORK 

Brooklyn Roentgen Ray Society. — President, Albert 
Voltz, M.D., 115-120 Myrtle Avenue, Richmond 
Hill; Vice-president, A. L. L. Bell, M.D., Long Island 


College Hospital, Henry, Pacific, and Amity Sts., 
Brooklyn; Secretary-Treasurer, E. Mendelson, M.D., 
132 Parkside Ave., Brooklyn. Meetings first Tues- 
day in each month at place designated by president. 


Buffalo Radiological Society. — President, Walter Mat- 
tick, M.D., 101 High St.; Vice-president, Chester 
Moses, M.D., 333 Linwood Ave.; Secretary-Treas- 
urer, J. S. Gian-Franceschi, M.D., 610 Niagara 
Street. Meetings second Monday evening each 
month, October to May, inclusive. 


Central New York Roentgen-ray Society. — President, 
W. E. Achilles, M.D., 60 Seneca St., Geneva; Vice- 
president, M. T. Powers, M.D., 250 Genesee St., 
Utica: Secretary-Treasurer, Carlton F. Potter, M.D., 
425 Waverly Ave., Syracuse. Meetings held in 
January, May, and October as called by Executive 
Committee. 


Lung Islatid Radiological Society. — President, Samuel 
G. Schenck, M.D., Brooklyn ; Vice-president, G. Henry 
Koiransky, M.D., Long Island City; Secretary, 
Marcus Wiener, M.D., 1430 48th St., Brooklyn; 
Treasurer, Louis Goldfarb, M.D., 608 Ocean Ave., 
Brooklyn. Meetings fourth Thursday evening each 
month at Kings County Medical Bldg. 


New York Roentgen Society. — President, Raymond 
W. Lewis, M.D. ,321 E.42ndSt.,NewYorkCity; Vice- 
president, Henry K. Taylor, M.D., 667 Madison 
Ave., New York City; Secretary, Roy D. Duckworth, 
M.D., 170 Maple Ave., White Plains; Treasurer, 
Eric J. Ryan, M.D., St. Luke’s Hospital, New York 
City; Member of Executive Committee, E. Forrest 
Merrill, M.D., 30 W. 59th St., New York City. 
Meetings third Monday evening each month at 
Academy of Medicine. 


Rochester Roentgen-ray Society. — Chairman, Joseph 

H. Green, M.D., 277 Alexander St.; Secretary, S. C. 
Davidson, M.D., 277 Alexander St. Meetings at 
convenience of committee. 


Associated Radiologists of New York, Inc. — President, 
Albert L. Voltz, M.D., 115-120 Myrtle Ave., 
Richmond Hill; Vice-president, M. M. Pomeranz, 
M.D., 911 Park Ave., New York City; Secretary, 
W. J. Francis, M.D., 121 Madison Ave., New York 
City; Treasurer, Theodore West, M.D., United 
Hospital, Port Chester. Meetings first Monday 
evening each month at McAlpin Hotel. 

NORTH CAROLINA 

Radiological Society of North Carolina. — President, 
Robert P. Noble, M.D., 127 W. Hargett St., Raleigh; 
Vice-president, A, L. Daughtridge, M.D., 144 Coast 
Line St., Rocky Mount; Secretary-Treasurer, Major 

I. Fleming, M.D., 404 Falls Road, Rocky Mount, 
Meetings with State meeting in May, and meeting in 
October. 
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OHIO 

Ctndand Rndinlof^icftl Snrifty. — Prc.fidnit, Joint 
HcberdiitR, M.D., St. Uliwibcth's Hosiiilal. Yohiirs- 
town; lTff-/)rr.w'ifrHl, R. V. May, M.IX, St. l.nkc's 
Hospital, Cleveland; Rccrriary-Trfn surer, Harry 
Hauser, M.D.. City Hospital, Cleveland. McctiiiRS 
at 0:30 r.M. at the Mid-day Clult, in the Union 
Coiniucrce UIiIk., on fourth Monday of each month 
from October to April, inclnsivc 


Radiolo;iicat Society of the Aendeuty of ,\fed{ciite 
(Cincinnati RocntgcnoloRisl.s). — President, B. M. 
Wamc, M.D., Doctors Building, Cincinnati; Secre- 
tary-Treasurer, Justin E. McCarthy, M.D., 707 
Race St., Cincinnati, Ohio. Meetings held third 
Tuesday of each month, 

PENKS\XVAKI.\ 

Pennsylvania Radiological Society. — President, 
Charles S. Caldwell, M.D.. 520 S. Aiken Avc., 
Pittsburgh; First Vice-president, Thomas L. Smyth, 
M.D., 111 N. Sth St., Allentown; Second Vice- 
president, Reuben G. Alley, M.D., Western Pennsyl- 
vania Hospital, Pittsburgh; Secretary-Treasurer, 
Lloyd E. Wursler, M.D., 410 Pine St., Williamsport; 
President-elect, Louis A. Milkman, M.D., 212 Medical 
Arts Bldg., Scranton; Editor, William E. Rcilcy, 
M.D., Clearfield. Annual meeting. May, 1939. 
Exact date and place to be decided. 


Philadelphia Roentgen Ray Society. — President, 
Thomas P. Laughcry, M.D., Germantown Hos- 
pital; • Vice-president, Elwood E. Downs, M.D., 
Jea'ns Hospital, Fox Chase; Secretary, Barton H. 
Young, M.D., Temple University Hospital; Treas- 
urer, R. Manges Smith, M.D., Jefferson Hospital. 
Meetings first Thursday of each month from October 
to May, Thompson Hall, College of Physicians, 19 S. 
22nd St., 8:15 p.m. 


The Pittsburgh Roentgen Society. — President, William 
B. Ray, M.D., 320 E. North Avenue. N. S. Pitts- 
burgh; Secretary, Harold W. Jacox, M.D., 4800 
Friendship Ave. Meetings held second Wednesday 
of each month at 4:30 p.m., from October to June 
at various hospitals designated by program commit- 
tee. 

RHODE ISLAND 

See New England Roentgen Ray Society. 

SOUTH CAROLINA 

South Carolina X-ray Society.— President. Percy D. 
Hay, Jr., M.D., McLeod Infirmary. Florence; Secre- 
tary-Treasurer, Hillyer Rudisill, Jr., M.D., Roper Hos 
pital, Charleston. Meetings in Charleston on first 
Thursday in November, also at time and place of 
South Carolina State Medical Association. 


SOUTH DAHOTA 

Mect.s with Minnesota Radiological Society. 

T ENNi;ssi;i£ 

Memphis Roentgen Club. — Chairmanship rotates 
monthly in alphabetical order. Meetings second 
Tuc.sday of each month at University Center. 


Tennessee Stale Radiological Society. — President, S. 
S. Mnrchbanks, M.D., 508 Medical Arts Bldg., 
Chattanooga; Vice-president, Steve W. Coley, M.D., 
Methodist Hospital, Memphis; Secretary-Treasurer, 
Franklin 13. Bogart, M.D.. 311 Medical Arts Bldg., 
Chattanooga. Meeting annually with State Medical 
Society in April. 

TEXAS 

Te.vas Radiological Society.— President, Jerome H. 
Smith, M.D.. San Antonio; President-elect, C. F. 
Crain, M.D., Corpus Christi; First Vice-president, 
M. H. Glover, M.D., Wichita Falls; Second Vice- 
president, G. D. Carlson, M.D., Dallas; Secretary- 
Treasurer, Henry C. Harrell, M.D., 517 Pine St., 
Tc.\arkana. Meets annually. Temple is place of 
next meeting 

VERMONT 

See New England Roentgen Ray Society. 

VIRGINIA 

Radiological Society of Virginia.— President, Fred M. 
Hodges, M.D., 100 W. Franklin St., Richmond; 
Vice-president, L. F. Magruder, M.D., Raleigh and 
College Aves., Norfolk; Secretary, V. W. Archer, 
M.D., University of Virginia Hospital, Charlottesville. 

W'ASHINGTON 

Washington State Radiological Society.— President, 
H. E. Nichols, M.D., Stimson Bldg., Seattle; Secre- 
tary, T. T. Dawson, M.D., Fourth and Pike Bldg., 
Seattle. Meetings fourth Monday of each month at 
College Club. 

WISCONSIN 

Milwaukee Roentgen Ray Society.— President, H. W. 
Hefke, M.D.; Vice-president, Frederick C. Christ- 
ensen. M.D.; Secretary-Treasurer, Irving I. Cowan, 
M.D., Mount Sinai Hospital, Milwaukee. Meets 
monthly on first Friday at the University Club. 


Radiological Section of the Wisconsin State Medical 
Society. — Secretary, Russel F. Wilson, M.D., Beloit 
Municipal Hospital, Beloit. Two-day annual meet- 
ing in May and one day in connection with annual 
meeting of State Medical Society, in September 


University of Wisconsin Radiological Conference . — 
Secretary, E. A. Pohle. M.D., 1300 University Ave., 
Madison, Wis. Meets every Thursday from 4 to 5 
P.M., Room 301, Service Memorial Institute. 
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RADIATION THERAPY AND GLANDS OF INTERNAL SECRETION 


Investigations and experimental observa- 
tions in recent years in the field of medical re- 
search have obtained valuable information con- 
cerning the function and effects upon the hu- 
man body of the glands of internal secretion, 
and this knowledge has opened another impor- 
tant field for radiation therap3^ Its principal 
use has been in functional disturbances of the 
thyroid, parathyroid, pituitary, ovar\% ad- 
renals, breast disturbances, and bone d3'scrasias. 

This form of therapy is not new, since for 
over twent3’- years radiation therap3'^ has been 
applied to the pituitary gland for various 
g3mecological conditions, and recently this form 
of therap3’- has been given to this organ in cer- 
tain cases of diabetes mellitus and so-called 
essential h3Tertension. While favorable results 
have been obtained with this t3'pe of therapy, 
there arose the question as to whether therapeu- 
tic doses of x-ray can influence non-adenoma- 
tous pituitar3^ glands. Recently, Lawrence, 
Nelson, and 'Ufilson, of Yale Universit3'-, 
answered the question b3’- certain experimental 
work on the radiation of the pituitary gland of 
female albino rats. These investigators believe 
that their e.xperiments suggest that non-ade- 
nomatous human h3’^pophyses can be influenced 
b3’' therapeutic doses of the roentgen ray. 

Lacassagne conducted certain experiments on 
female animals by destroying their hypophyses 
with radium and obser\dng the effect on their 
ovaries, which showed considerable changes. 
One-third of the anterior lobe suffices to pre- 
serr'-e the usual genital activities, even if the 
remainder of the anterior and the entire middle 
and posterior lobes are completely destroyed. 
Many 3'^ears ago, Biedl and Aschner showed 
that extirpation of the anterior lobe of the 
pituitar3’^ in 3mung animals produced atroph3’’ 
of the ovaries and uterus. The same result 
was produced by Cellar b3’’ intensive roentgen- 
ra3'^ radiation of the pituitary. The work of 
Dixon and Marshall established definitely the 
inter-relationship between the pituitary and 
the ovar3^ 


It is interesting to note that Tierney and 
Engelbach believe that both subjectively and 
objectivel3' the function of the pituitary gland 
is dualistic. Thus, disease of the gland ma3" 
cause amenorrhea, d3'^smenorrhea, epileptiform 
attacks, obesit3^ headaches, definite changes in 
the osseous, genital, and dermal systems, in- 
creased blood pressure, fever, and involuntary 
muscular contractions. 

While the effects and results obtained by 
radiation of the pituitary gland are well known, 
similar knowledge concerning the adrenals is 
less well understood, particularly as it concerns 
blood pressure. There have been numerous re- 
ports from investigators who maintain that the 
adrenals are not affected b3’’ therapeutic doses 
of roentgen ray. The experimental work of 
Cottenot, Fre3’-, Pozzi, Stephan, and Strauss 
would appear to confirm this. On the other 
hand, the work of Zimmem and Baude offers 
a logical explanation of the results of roentgen- 
ra3’' therap3’' to the adrenals. They believe that 
the normal adrenals are unaffected b3'^ therapeu- 
tic doses of x-ray in the same manner as the 
normal thyroid, but when adrenals are in a 
stage of h3"peractivit3'-, they respond in a similar 
manner to the h3'’peractive thyroid. However, 
they are of the opinion that the favorable re- 
sults they obtained in radiating the adrenals 
for hypertension may have been due to an effect 
on the vegetative nerxmus S3'’stem rather than 
on the adrenals. As far back as 27 years ago, 
investigations were made by Zimmern and Cot- 
tenot on the effect of radiation on the adrenals 
in human subjects with hypertension with 
favorable results. 

Two years after Zimmem and Cottenot’s 
observations, Eisler and Hirsch conducted cer- 
tain experiments by destroying several rats 
with excessive doses of roentgen rays. They 
removed the adrenals soon after death and 
made an extract in physiological saline solution. 
The3'- made a similar extract from the adrenals 
of unirradiated rats. They injected these ex- 
tracts into the jugular veins of rabbits, while 
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the blood pressure wns rcf;is(ere.tl iu Ibe carolid. 
Ill the inslaiicc wherein the irradiation extract 
was injected, the blood pressure rose rapidly, 
but iu a short time returned to normal. In tlic 
instance of tlie uuirradiated extract, the rise 
in blood pressure was the same, but the eleva- 
tion remained for a loii}; time. ’J'hus it would 
seem that radiation therapy over the adrenals 
docs affect blood jjressure. 

Then, again, we find that the adrenals have 
been irradiated in cases of diabetes mellitus. 
Dcsplats, Langeron, and Rera used roentgen 
therapy over the adrenals in jialients with 
diabetes mellitus. 'I'liey report a diminution 
of sugar in the blood and urine, 'riicj^ lielieve 
that this reduction in sugar, provided that there 
issuflicient insulin in the blood, is explained on 
the basis of arterial dilation. The vegetative 
uer\’ous system, being affected bj* this form of 
therapy, allows a better blood supply to the 
blood vessels of the muscles, producing an in- 
creased muscular combustion of blood .sugar. 
It may be that the effect of roentgen rays on the 
vegetative nerves may be a direct one, since 
Langeron and his co-workers found an increase 
m the amount of urine immediately after roent- 
gen therapy and before the sugar elimination 
was diminished. Then again, Desplats reports 
a case of diabetes mellitus that had arterial 
obliteration of the limbs in the form of inter- 
auttent claudication that was greatly improved 
with roentgen therapy over the region of the 
adrenals. Zimmern experienced the same find- 
ings. From these and similar observations, 
there are some who believe that perhaps the 
pituitary and adrenals are responsible for cer- 
tain cases of essential hypertension, and also 
believe that they secrete a substance, when in 
a stage of hyperfunction, which produces hyper- 
tension and hyperglycemia. The application of 
radiation therapy to these glands will affect 
the hypertension and hyperglycemia. 

The application of radiation to the pituitary 
in menopausal disturbances was first used by 
yemer, in 1923. In many quarters it is be- 
lieved that as the pituitary becomes hyperactive 
the ovary becomes less active, and that ag- 
gravated menopausal syndromes are due to 
overactivity of the pituitary. Splendid results 
have been reported of the use of radiation 
therapy to the pituitary, not alone for meno- 
pausal syndromes, but also for menstrual de- 
ficiencies. This form of therapy is safe, when 
applied by a radiologist, for Borak cites that 
for the past thirty years children have been 
treated for tinea capitus with similar technical 


factors and that no sign of damage to the hy- 
])oj)l)ysis or Irrain tissue has ever Ijeen ob- 
served. 

Certain experimental observations that have 
been reported concerning changes produced in 
the ovaries when the thyroid gland was radi- 
ated, seem to explain the known clinical fact 
that radiation therapy over the thyroid will 
stimulate ovarian function. In further sub- 
stantiation of this fact, Coret states that dis- 
turbances of menstruation, olegomenorrhea, 
and amenorrhea, as is sometimes found in 
exophthalmic goiter, arc explained as direct 
response to thyroid dysfunction. Then again, 
many favorable reports have been made con- 
cerning radiation therapy to the pituitary in 
cases of goiter which failed to respond to this 
form of therapy when applied only to the thy- 
roid gland. 

While it is true that roentgen therapy has 
been employed frequently for the relief of en- 
docrine disturbances, and in certain instances 
proven jnore elTeetive than the hormones them- 
selves, we must not permit our enthusiasm to 
cause us to overestimate its value and make un- 
reasonable predictions. A warning should be 
sounded to inexperienced physicians, owners 
of x-ray apparatus, against the indiscriminate 
use of radiation therapy in all cases of hyper- 
tension. Not only would such a practice oc- 
casion a distrusting attitude on the part of the 
physicians who refer their cases for therapy, but 
considerable harm to the patient might be the 
result. When applied judiciously and intelli- 
gently by an experienced radiologist, this form 
of therapy will prove of inestimable value in 
certain cases of hypertension, menopausal syn- 
dromes, and menstrual deficiencies, without 
producing any damage to the organ treated. 
We should ever remember that the success of a 
physician is based upon his skill and judgment, 
and not upon any particular agency by means 
of which he practises medicine. 
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COMMUNICATION 

PROMOTION OF A FRIEND 

The Editor begs to convey the following in- 
formation, and to congratulate Mr. Cyrus S. 
Fleck upon his management of the highly 
technical business of printing Radiology. 
He was elected, in Januaty, to the office of 
Executive Vice-president of the printing firm 
which holds the contract. 


BOOK REVIEW 

Outline of Roentgen Diagnosis. An Ori- 
entation in the Basic Principles of Diagnosis 
by the Roentgen Method. By Leo G. 
Rigler, B.S., M.B., M.D., Professor of 
Radiology, University of Minnesota. Atlas 
Edition. A volume containing 266 pages, 
and 254 illustrations. Published by J. B. 


Lippincott Company, Philadelphia, 1938. 

Price; §6.50. 

For several years Doctor Rigler’s notes con- 
cerning his lectures on roentgen diagnosis have 
been available in mimeograph form to his 
students at the University of Minnesota. 
Their popularity because of the concise pres- 
entation of the subject has spread to other 
institutions and the appearance of the revised 
notes in a more formal dress will be welcomed 
by teachers and students. The publication is 
available in two forms, one containing only the 
outline and index and the other, an atlas edi- 
tion, in which the notes are supplemented by 
227 figures including drawings and reproduc- 
tions of roentgenograms. The author has used 
a new type of drawing instead of roentgeno- 
grams to illustrate many skeletal conditions. 
In a book of this sort, where cost to students is 
an important consideration, this may be neces- 
sary, but even though the drawings are of high 
quality they fail to portray the same informa- 
tion that is conveyed bj’’ a first-quality roent- 
genogram properly reproduced by modern 
printing naethods. The bibliography is limited 
to 15 suggested text-books, which may be 
sufficient for the usual medical undergraduate — 
the post-graduate student, however, will find 
it inadequate. 

On the whole, the author has produced an 
excellent synopsis of a rapidly growing subject. 
The arrangement is such that it should fit into 
most organized didactic courses concerning this 
specialty and therefore will be popular with 
undergraduate students. From the stand- 
point of the post-graduate, it is a cold academic 
presentation of basic facts that lacks the color 
of personal information based on a large 
amount of experience. 
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ARTHRITIS 

Massive Doses of Vitamin D in Chronic Arthritis; 
Its Effect on Calcium Metabolism. Charles LeRoy 
Steinberg. Jour. Lab. and Clin. Med., 24, 17-24, 
October, 1938. 

Daily, 160,000 U.S.P. units of Vitamin D were 
administered to 40 cases of chronic arthritis. Clinical 
improvement was noted in 36 per cent of the total 
number treated; 65 per cent were unimproved. 

Initial serum calcium and phosphorus determi- 
nations were made in 32 cases. A detailed determi- 
nation of calcium and phosphorus was carried out in 12 
of the treated cases, varying in periods of from three 
weeks to one and one-half years. 

The author found that such vitamin therapy would 
lower a high serum calcium; that it would raise a low 
or normal serum calcium to a higher level, and then, 
after continued administration, would again decrease 
the hypercalcium level. The clinical improvement or 
non-improvement, or even aggravation of existing 
joint symptoms, had no bearing on the change of blood 
calcium. The effect on the serum phosphorus was less 
marked. 

From such a study one may conclude that the effect 
of massive doses of Vitamin D in chronic arthritis is 
non-specific, and that the improvement noted with 
this medication would fall in line with many other 
non-specific remedies employed in the treatment of 
this disease. 

W. A. Ward, M.D. 


BACKACHE 

Hypertrophy of the Ligamentum Flavum as a Factor 
in the Production of Low Back and Sciatic Pain. Wal- 
ter D. Abbott. Jour. Iowa St. Med. Soc,, 28, 266-271, 
July, 1938. 

When there is a history of trauma followed in the 
course of a few weeks up to one to two years by low 
back pain with radiation in the distribution of one or 
both sciatic nerves, loss of sensation or strength, and 
absence of the Achilles reflex, hypertrophy of the liga- 
mentum flavum must be considered. These ligaments 
stretch across the postero-lateral aspect of the spinal 
canal between the lamin®. They are, normally, from 
one to four millimeters thick; when hypertrophied 
they may measure up to one or two centimeters in 
thickness. The etiological factor generally is trauma, 
although in some cases an inflammatory process may 
be the initiating factor. The history in most instances 
is that of injury to the back following lifting or falling. 
Upon the injection of lipiodol a notching of the shadow 
or in some cases a complete block may be present when 
the patient is observed in the supine position. Six 
brief case reports are presented together with illustra- 
tions of the conditions found at operation and photo- 
graphs of removed specimens. 

L. W. Paul, M.D. 


Displacement of the Intervertebral Cartilage as a 
Cause of Back Pain and Sciatica. Edgar F. Fincher 
and Exuin B. Walker. South. Med. Jour., 31, 520-526, 
May, 1938. 

Herniated intervertebral disk, with spinal nerve root 
compression, should be borne in mind as a cause ol 
back strain and pain. 

The symptomatology consists of a radiating pain 
exaggerated by sneezing, coughing, or any activity 
momentarily raising the spinal fluid pressure; muscle 
spasm sufficient to straighten the normal lumbar curva- 
ture; limitation of motion such as straight-leg lifting; 
“listing” of the body, and variable neurologic findings. 

X-ray studies are made both preliminary to and after 
injection of 5 c.c. of iodized oil into the subarachnoid 
space with fluoroscopy of the patient prone on a tilted 
table. A pathologic defect is visualized on at least 
three occasions before final diagnosis is made. 

A quantitative protein determination on the first 2 
c.c. of spinal fluid removed is a valuable aid in diagnosis. 
In almost every instance it is increased over forty milli- 
grams per cubic centimeter. 

The treatment advanced is laminectomy and removal 
of the herniation. 

John M. Miles, M.D. 


BONE DISEASES (DIAGNOSIS) 

Rare Disturbances of Osseous-cartilaginous Growth. 
F. Holldack. Fortschr. a. d. Geb. d. Rontgenstrahlen, 
58, 1-18, July, 1938. 

Two cases of rare disturbance of osseous-cartilaginous 
growth are discussed. The first case is classified as 
chondro-dysplasia, the second as chondro-dystrophy. 

Chondro-dysplasia is interpreted as a congenital 
skeletal disease, characterized by irregularity and 
delay in ossification of the intermediary cartilage. 
Cartilaginous tissue, on which normal longitudinal 
growth of bones depends, does not undergo the normal 
process of ossification. Cartilage preserves its struc- 
ture unduly long and, persisting in such form, gradu- 
ally creates more or less voluminous masses, which 
frequently require abnormally long periods for 
transformation into osseous tissue. Simultaneously, 
one can encounter in the long tubular bones, particu- 
larly in the metaphyses, osteo-cartilaginous tumors 
which may be located subperiosteally or intramedul- 
larly, and produce tumorous swelling of the bone. 
They transform para-epiphyseal, osseous segments into 
transparent, voluminous masses. The epiphysis per- 
sists as more or less cartilaginous structure, producing 
less osseous substance than a normal epiphysis at the 
same age. As a result of such proliferation in the 
regions of osseous growth, diaphyses and metaphyses 
may undergo considerable deformity. 

The second case is characterized by a disturbance m 
ossification of normal epi- and apo-physeal anlage, 
apparent roentgenologically by lack of lime substance 
and punctate transparencies of the involved skeletal 
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portions. Gradually, ti bilateral coxa vtira iluveloped 
as a static deformity. Other skeletal part.s are. not in- 
volved by any gross deformity. Skeletal length is 
absolutely normal ns is also the imitnnl relationship of 
component parts. Initially, classifieaiion of this case 
to any one of the well established clinical entities, 
particularly dyschondroplnsia and achondroplasia, 
was not simple. Dy.schondrophisia wa.s nded out in 
the absence of any disturbance in length and any 
defonnily by cartilaginous proliferation. 

A plea is made for a more logic.al classification of 
many a typic.il chondro-dystrophies, and a rather 
extensive discussion of the literature favors classifica- 
tion of many atypical disturbances of bony devcloi>- 
menl under this title, liven Kashin-Tfeck’s disease 
and ostco-arthritidcs might be considered under this 
classification. 

H. A. Jarru, M.D. 


Hodgkin's Disease of the Bones. Herman S. Licber- 
man. Jour. Bone and Joint Surg., 20, 10.39-101*1, 
October, 193.S. 

The author presents a case of Hodgkin’s disease pri- 
mary in the lumbar vcrtcbr.T. A complete history and 
clinical findings arc presented. 

John B. McAnknv, M.D. 


Sarcoidosis: Report of a Case. Wjuidham B. Blan- 
ton. South. Med. Jour., 31, 2G-29, January, 1938. 

A ease of sarcoidosis is reported in a xvoman 27 
years of age. The disease is interesting because of its 
characteristic bone changes and of its rarity. The 
case reported varies somewhat from the usual. The 
typical punched-out rarefied areas arc present in the 
carpal bones, meiacarpals, and phalanges, but there is 
also an associated arthritis of four years’ standing. 
Skin lesions, nodules, infiltrations, etc., are absent in 
this instance. The microscopic appearance of the 
lymph nodes, although presenting the typical epithelioid 
cells with large vesicular nuclei, suggests earlier changes 
than have been observed previously. 

John M. Miles, M.D. 

■bone diseases (THERAPY) 

Osseous Dystrophy of the von Recklinghausen Type. 

Deluen. Bull, et mem. Soc. de Radiol, mdd. de 
France. 26, 257, 258, April, 1938. 

The clinical and roentgenographic features of a case 
of von Recklinghausen’s disease are presented. The 
case was benefitted by roentgen therapy to the region of 
a fracture of the tibia. 

S. R. Beatty, M.D. 


Roentgen Therapy in Acute Osteoporosis. E. B. 
Mutnford. Jour. Bone and Joint Surg., 20, 949-959, 
October, 1938. 

Results here reported of radiation therapy of Sudeck s 
acute bone atrophy are very encouraging. The charac- 


teristic .atrophy appears shortly after injury in those 
parts composed of small bones and multiple joints. 
It is followed later by severe pain which is not relieved 
by heat or rest. In the film, the corte.x is preserved 
but the medulla is mottled and the longitudinal trabecu- 
henre ittdistinet. 

Five of six case.s treated received prompt relief and 
early function. The manner of action of the treatment 
cannot be explained. The technic used is with a tube 
output of 173 kw, (173 kv.?) at G ma., 0.5 mm. Cu + 

1 mm. Al, from 30 to 40 cm. distance. Two or three 
ireatmenls of from 150 to 200 r were given every 
two to three days for three treatments. The treat- 
ment can be repealed after six weeks, and again after 
two months. 

John B. McAnenv, M.D. 


Roentgen Therapy of Paget’s Disease of Bone. R. 
Lcdoux-Lcbard. Bull, el Mem. vSoc. de Radiol. Med. 
de France, 26, IGl, 102, March, 1938. 

In the author’s experience of 17 cases, roentgen ther- 
apy has not only relieved the pain of the bone lesions of 
Paget’s disease in all but one, who received only one 
scries of treatments, but also, in many of these cases, 
has caused some degree of rccalcification. 

His technic: 200 kv., 0.5 mm. Cu J- 2 mm. Al filtra- 
tion, 800 r given in weekly doses of 200 r for one series. 
Frequently relief follows the first series, infrequently 
two or three at intervals of six months are necessary, 
and relief from pain may last from several months up 

to years. , , ^ 

S. R. Beatty, M.D. 


Giant-cell Tumor of Bone. Bradley L. Coley and 
Norman L. Higinbotham. Jour. Bone and Joint 
Surg., 20, 870-884, October, 1938. 

This excellent presentation of experience in the treat- 
ment of giant-cell tumors accentuates several impor- 
tant points: the value of roentgenography and of 
biopsy in diagnosis; the occasional occurrence of malig- 
nant change and treatment. The findings of the 
authors lead them to believe that surgery and irradia- 
tion each has its place in treatment, the former showing 
the greater percentage of excellent end-results. The 
two types of treatment should never be used together as 
it is then that the greatest number of amputations fol- 

low. . , , 

John B. McAneny, M.D. 

BONES, TUMORS 

The Roentgen Diagnosis and Treatment of Benign 
Giant-cell Tumor of the Bone. J. A. Meadows and 
K. F. Kesmodel. South. Med. Jour., 31, 148-153, 
February, 1938. 

Two types of benign giant-cell tumor are considered: 
a trabeculated and a non-trabeculated or “lysis” type. 
Eleven cases are reported. The treatment varies; 
if progressive calcification occurs, sub-erythema doses 
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are continued at from four- to six-week intervak; 
if new areas of destruction appear, heatner dosage is 
given. 

From this experience the authors believe that the 
trabeculated type responds well to radiation therapy; 
that some giant-cell tumors heal or are arrested spon- 
taneously, and that the non-trabeculated type should 
be treated, not only with x-ray, but also with surgery. 

John U . Miles, M.D. 


Bone Tumors. C. A. Hellwig and C. H. Warfield. 
Jour. Kansas Med. Soc., 39, 302, 303, July, 193S. 

Based on the facts collected by the Registry of Bone 
Sarcoma, the authors have prepared a chart showing 
the salient features of the various bone tumors and 
allied conditions. For each type of tumor are given the 
age incidence, sites of predilection, symptoms, x-raj’ 
findings, treatment, pathological picture, and prognosis. 

L. W. Paul. M.D. 


Bone Tumors. George J. McChesney, Robert L. 
Carroll, and Kenneth S. Davis. Calif, and West. Med., 
49, &4-6S, July, 193S. 

The clinical discussion of bone tumors by the above- 
named authorities is well worth reading. It describes 
clearly and comprehensively the symptoms, diagnosis, 
and treatment of these puzzling lesions. 

J.AjiES J. Clark, M.D. 

THE BREAST 

Roentgenologic Examination of the Normal Breast; 
Its Evaluation in Demonstrating Early Neoplastic 
Changes. J. Gershon-Cohen and .Albert Strickler. 
Am. Jour. Roentgenol, and Rad. Ther., 40, 1S9-201, 
August, 1938. 

A good description of the embryology, post-natal, 
and puberal development, anatomy, and menstrual 
changes of the normal breast is given. 

Roentgen examinations were made on 142 normal 
girk and women — one study near the onset of men- 
struation, and another after an interval of fourteen days. 
The technic of examination k described in detail. The 
average factors used were 32 kv., 100 ma., 0.3 sec., 
36 inches distance and par speed screens. 

The roentgen findings were analyzed in relation to 
the menstrual, pregnant, and lactational history; age, 
height, and weight; previous breast operations and 
anomalies or derangements of the endocrine system. 
The authors state that they do not believe that the 
roentgenogram could give information concerning such 
changes as benign epitheliosis and adenosis, which 
make their appearance during puberty. The diagnosis 
of early neoplastic processes in the adult breast is com- 
plicated by intricate tissue architecture. 

The roentgen examination of the breast, to be of real 
aid to the clinician, must reveal the pathologic changes 
n their earliest stages. The authors state that changes 
n, and addition to, the present roentgen technic may 


make the examination more valuable. The roentgen- 
ologist should have a thorough and comprehensive 
knowledge of the roentgen appearance of the normal 
breast under all .conditions of growth and physiologic 
activity. 

Irving I. Cowan, M.D. 


The Roentgen Visualization and Diagnosis of 
Breast Lesions by Means of Contrast Media. N. 
Frederick Hicken, R. Russell Best, Howard B. Hunt, 
and T. T. Harris. .Am. Jour. Roentgenol, and Rad. 
Ther., 39, 321-343, March, 1938. 

An accurate study of the breast substance can be 
made by contrast media, of which thorotrast and COj 
have been found to be the best. 

Technic . — Under aseptic conditions from 1 to 2 c.c. 
of thorotrast is injected into the milk duct or ducts in' 
question. .After completion of the examination the 
substance is aspirated. If COj is used, it is injected 
both into the pre-mammarj’ and retro-mammary 
tissues. The COj is absorbed in 15 minutes. Films 
are taken stereoscopically. 

Diagnosis . — With visualization of the anatomical 
arrangement of the milk ducts and secretory mecha- 
nism, lipoma, fibroma, papilloma, cysts, galactoceles, 
and carcinoma have been diagnosed. In general, the 
malignant lesions show destruction and invasion, 
whereas the benign merelj' displace the normal struc- 
tures. With the CO: aeromammogram, the lesion can 
be demonstrated as encapsulated or attached to the 
neighboring structures. 

In a series of 625 mammograms only three abscesses 
have occurred, each following accidental extravasation 
of thorotrast into the periductal tissues. The only 
contra-indication of this type of study is acute mastitis. 

S. M. Atkins, M.D. 


Extensive Calcifications in the Breast. Anton Kubat. 
Rontgenpraxis, 10, 689, 690, October, 1938. 

Extensive calcifications of the breast were noted in a 
roentgenogram of a 78-year-old woman with Paget’s 
dkease. The roentgenologic literature available to the 
author did not give any reference to such a finding. 

Calcifications in the breasts might be found after a 
mastitis, tuberculosis of a breast, or, most commonly, 
in adenomas. 

In thk case they were thought to be calcium deposits 
in multiple adenomas (bilateral, multiplicity, and 
structure). 

Hans W. Hefke, M.D. 

CALCULI 

The Radiological Aspect of the Treatment of Ure- 
teric Calculus. D. G. hlaitland. Med. Jour. Aus- 
tralia, 2, 38-40, July 9, 1938. 

The radiologic investigation of the urinary tract 
may be listed as plain radiography, retrograde pye- 
lography and pneumo-pyelography, and excretion 
pyelography. 
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A pood film must sliow tho kidiioy nntlim'd and it 
imist ho free from extraneous shadows. All moveiiieiit 
due to rcsiuratiou must he eliminated since even 
slight re.spiralorj’ movements may obliterate t lie shadow 
of a stiinll calculus. Calculi composed of caleiiiin 
oxilatc east a dense shadow, those eom))osed of cal- 
cium pho.splmte cast a sliphtly less dense shadow, 
while those composed of xanthin or uric acitl may cast 
no shadow, and, therefore, he invisible in a iilnin radio- 
gram, even thougli they may he quite larpe. I.arpe 
cystiii stones easily cast a faint shadow hut small onas 
arc not apparent . 

The author stales ihat excretion iiyelopraphy de- 
pends upon the facility of the kidneys to excrete urea, 
since this substance is the vehicle by which the con- 
trast siihstance passes ihroupli the kidneys. li-xcretioii 
pyelography .should he rc.scrx’ed for idcntificatton of 
shadows; the determination of the intrarenal or urinary' 
.situation of shadows; the aitproximale differential 
renal ftiiictioii. and the deinonslration of coincident 
disease or anomaly in one or both kidneys. In dis- 
cussing the difTcrenlial diagnosis of various .shadows 
which may occur upon a film, the author makes the 
following statcmetit : IJranched shadows superim- 
posed over (he kidney outline offer no difTiculty, but 
.shadows toward the ttcripiveral aud rcual oiilliuc may 
he calculi, calcified tuberculous foci, calcified lymph 
glands, semi-organized blood clot, (he necrotic areas of 
a suppurative pycloncplirosis, or even calcified areas 
sometimes found in hyperncpbroina or teratoma. 

A calcified concretion in the lip of the appcndi.v may' 
simulate a right ureteric calctiliis. The retroperitoneal 
gland may be very difficult to diffcrcntiale. 

\V. H. Gu.i.untine, M.D. 


Calculus of the Bladder in a Case Previously Treated 
for Cancer of llic Cervix. T. Nogier. Bull, ct in6m. 
Soc. de Radiol. M6d, de France, 8, 113, 114, February, 
1938. 

A woman treated intensively tw'o years previously 
for carcinoma of the cervix developed suprapubic pain 
and hematuria. The pelvic examination revealed only 
a mass in the vesico-vaginal region, shown by cystos- 
copy to be a large bladder calculus. 

S. R. Beatty, M.D. 


CANCER (DIAGNOSIS) 

rimary Carcinoma of the Biliary ^ 

lico-pathological Analysis of 40 Cases. i 
mnoy, Michael Alexander Ogden, and Bela Ha p 
S; 3, 670-678, May, 1938. 

'he study is based on 40 cases from 6,050 an P 
-harity Hospital, New Orleans, from Jati. » 

Oct. 6, 1937. Twenty-three were , , j 

r, six in the extra-hepatic biliary 
the gall bladder. Twenty of t e pa 

le (13 ^ "“.m” cl; 

!e, two female). One dted m the secon 


three in the fourth; eight in the fiftli; II in the sixth; 
M ill (he .sevcnih, and three in tlic eighth. 

Of the 23 primary liver neoplasms, IG were liver- 
cell, ami seven were cylindrical-cell growths. All 
were primary in the e.xtra-hcpatic biliary ducts, and 
those in the gall bladder were cylindrical-cell growths. 

In addition (o local infiltration or spread by lymph 
or blood channels, there were metastascs to regional 
lymph nodc.s and distant organs. 

Tlic majority of the cases of primary liver growths 
were j.Timdiccd, all w'ith growths of the extra-hepatic 
ducts were jaundiced, and most of the primary growths 
of the gall bladder were associated with jaundice and 
cbolelitliiasis. 

The illness lasted for from two to IG months, with an 
average duration of four and one-half months. 

JorrN E. Whiteleather, M.D. 


Two Cases of Gastric Cancer: The Difficulty of the 
Radio-diagnosis of Lesions of the Pyloric Antrum. P. 
Vassclle. Arch. d. mal. de I’app. digestif, 28, 166-174, 
February. 1938. 

The diagnosis of prc-pyloric carcinoma is often dif- 
ficult, as frequently the deformity is very slight, and 
at other times the element of spasm is predominant and 
persistent, simulating a lesion of some extent when ac- 
tually a small lesion or none at all exists. Two illus- 
trative cases arc presented. 

S. R. Beatty, M.D. 

CANCER (THERAPY) 

The Treatment of Carcinoma of the Cervix Uteri. 
Ralph E. Myers. Jour. Okla. St. Med. Jour., 31, 
74-78, March, 1938. 

The treatment of cervical carcinoma is wholly a 
radiological problem, but we are far from the point 
where we can be content with our results. Leading 
radiologists agree that the treatment should be con- 
tinuous, somewhat protracted, and very intensive. 
The chances of a cure or of good palliation depend on 
the first series of treatment. 

The author favors occasional moderate doses of 
radium, interspersed in the x-ray treatment, from ten 
days to two weeks after treatment is instituted. A 
specimen is removed for microscopic study. In 
questionable cases the microscopic study is made first. 

A 34 per cent five-year cure is reported in a group of 
32 cases, including Groups 1-4. 

John M. Miles, M.D. 


Treatment of Skin Malignancy by Irradiation. 
Harold W. Jacox. Pennsylvania Med. Jour., 41, 
1126-1129. September, 1938. 

Early skin cancer may be treated by electrosurgery, 
cautery, or irradiation. 

Irradiation treatment is divided into three types: 
(1) selective active type in which the tumor is sensitive, 
as a basal-cell carcinoma, (2) caustic action, and (3) 
fractional irradiation. 



37(3 


RADIOLOGY 


For lesions up to 5 cm. in diameter, from 85 to 135 
kv. of unfiltered irradiation is used. Basal-cell lesions 
are given at least 4,000 r in a series; squamous-cell at 
least 5,000 r; lesions 2 cm. thick, from 7,000 to 8,000 r. 
Larger lesions and those involving bone and cartilage 
are given from 100 to 300 r per day using 200 kv., 
highly filtered, until tissue tolerance (3,500 to 6,000 r) 
is given. Highly filtered gamma rays of radium in 
doses of from 200 to 500 milligram-hours contact, or 
1,600 milligram-hours at 1 cm. distance may also be 
used. Radium has the advantage in non-ulcerating 
lesions. Case reports are given to illustrate the differ- 
ent technies the author describes in his article. 

Joseph T. Danzer, M.D. 


Results Obtained in Radiation Treatment of In- 
operable CoUum Carcinoma. Ivan de Buben. Am. 
Jour. Roentgenol, and Rad. Ther., 40, 264-268, August, 
1938. 

The author studied 702 cases of inoperable collum 
carcinoma which were treated by irradiation during 
the ten years from 1919 to 1929, at Women's Clinic 
No. 1, in Budapest. 

The method of treatment used combined radium and 
roentgen rays. A combination of vaginal and cervical 
application of radium was carried out with the dosage 
ranging from 4,000 to 6,000 mg.-hr. The treatment 
time was distributed over several weeks. Roentgen 
rays were applied externally, using from three to six 
fields and giving 1,500 r per field. Factors used were 
190 kv., 5 ma., filter of 0.5 mm. Zn plus 0.5 mm. Al, 
30 cm. skin-target distance. 

There were 405 cases of five-year cures (that is, ab- 
sence of symptoms) out of the 702 cases studied. Of 
these 405 cases under observation for five years, 38, or 
9.3 per cent, were completely cured, and 43.1 per cent 
were symptom-free for at least one year. 

Irving I. Cowan, M.D. 


Carcinoma of the Cervix and Breast : Prognosis and 
Preferable Therapy. Edward D. Greenberger. Jour. 
Okla. St. Med. Assn., 31, 79-82, March, 1938. 

Carcinoma of the cervix is classified clinically into 
Groups 1-4, according to the extent of the disease. 
Seventy-five per cent of all cases fall in Groups 3-4 
and have a poor prognosis as to a five-year cure. 

Radium is applied with a colpostat and a tandem in 
the uterus. The total dose varies from 2,000 to 4,000 
mg.-hr. around the cervix, and from 3,000 to 6,000 
mg.-hr. within the uterus. The Regaud technic is 
employed, giving small doses of radium continuously 
for from four to seven days. 

X-ray therapy consists of from 150 to 200 r every 
other day to one of from three to six portals until 
from 1,200 to 2,500 r per portal have been given to the 
pelvis. 

For Groups 1—2 cases, radium is applied first, followed 
by x-ray in a month or six weeks. For Groups 3^, 
especially if pelvic infection is present, x-ray is given 
first, and often repeated two months after radium 
therapy. 


Carcinoma of the breast is classified into three groups. 
In Group 1 the tumor is movable and confined to the 
breast. Surgery results in a cure in from 50 to 80 
per cent of these cases, and irradiation plays a minor 
role. In Group 2 the tumor is movable and there are 
but few axillary metastases. Post-operative irradia- 
tion improves the percentage of five-year cures and 
reduces the number of local recurrences. Pre-operative 
irradiation employing doses of from 1,800 to 2,400 r 
to each of from three to four portals oflers much prom- 
ise in destroying the more sensitive cancer cells, con- 
fining the field of the growth, and preventing surgical 
transplantation. Operation is performed six or eight 
weeks later. In Group 3 there is diffuse involvement 
of the breast and extensive metastases. Operation is 
to be avoided. 

John M. Miles, M.D. 


Cervical Lymph Nodes in Intra-oral Carcinoma: 
Surgery or Irradiation? James J. Duffy. Am. 
Jour. Roentgenol, and Rad. Ther., 39, 767-777, May, 
1938. 

Surgery offers a better chance of cure in the operable 
group of carcinomas of this type, whereas in advanced 
stages radiation will produce a greater chance for at 
least a longer and more comfortable life. 

Before surgery is instituted all of the following in- 
dications must be present: primary lesion controlled, 
limited to one side of the oral cavity and consisting of 
highly differentiated cells; cervical metastases limited 
to one group of nodes, or nodes in two contiguous cer- 
vical triangles; capsule of nodes not invaded; opposite 
side of the neck free of metastases; no distant metas- 
tases, and the general condition of the patient good. 

Contra-indication to surgical treatment, except in 
the advanced cases in which no treatment is of avail, 
is an indication for radiation. 

These conclusions are drawn from a study of 252 
cases of carcinoma of the lateral border of the tongue, 
which may serve as examples of all oral lesions except 
those of the lip. 

S. M. Atkins, M.D. 


Treatment of Carcinoma in the Pharynx and Larynx 
and its Results. Lionel Colledge. British Med. 
Jour., 2, 167, 108, July 23, 1938. 

Results of irradiation, according to this author, are 
neither so good as to supplant surgery nor so bad as to 
be discarded. The implication is that it is optional 
which method is used. The discussion is limited to 
epithelioma from the surgical standpoint. (Such is 
the author’s statement and intention, though the sub- 
ject of radiation appears prominently.) 

In epithelioma of the oropharynx, the larger the 
neck glands are, the smaller is the primary growth. 
Early growths may be removed by diathermy. Ad- 
vanced infiltrating growths necessitate the removal of 
the mandible (here the author suggests, somewhat 
contradictorily, that the use of radon seeds is the most 
attractive method of attack). For tumors of the 
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lower pharynx, laryngcdoiny is advised. Until reecnl 
years, radiation of lower pliaryiiKeal inniors witli suc- 
cessful results was almost ncgliuilde. Intrinsic car- 
cinoma of the larynx is now best treated by radinni 
beam. 

Ahsiraclor's note; This article appeals to me ns a 
demonstration of a good .surgeon nnconscionsly admit- 
ting considerable value to inctliods other than his own. 

Q. B. CouAV, M.D. 


Early Results in Ccrvdx Carcinoma from Single and 
Divided Doses of Roentgen Radiation. A. N. Arncson. 
South. Med. Jour., 31, 21-20, January, 1938. 

A comparison is made of the early rcsnlts of single 
exposures of x-rays to each of from four to six pelvic 
fields with the results obtained by using protracted 
multiple exposures. The single exposure method is 
found to be of little value in producing any’ effect upon 
the disease. The divided dose treatment is, therefore, 
recommended. 

The author uses from four to six pelvic fields, Lo X 
10 cm., 200 kv. p., 0.5 mm. copper filter, and gives 
from 200 to 400 r daily until from 1,200 to 2,000 r 
have been given to each portal. The smaller dose is 
used when there are e.xtcnsive diseases and poor physical 
condition. In this manner from two to three thresh- 
old doses reach the diseased area, while in the single 
exposure method loss than one threshold dose is de- 
livered. Less than three threshold doses are relatively 
ineffective in controlling cervical carcinoma. 

Radium therapy augments the x-ray therapy and 
should be given within two weeks of the completion of 
the x-ray treatment. Radium fails to deliver lethal 
tumor beyond three or four centimeters. Careful and 
individual planning of both radium and x-ray therapy 
is necessary if present clinical results are to be im- 
proved. 

John M. Miles, M.D. 
THE COLON 

Roentgen Kymography of the Normal Colon: Defe- 
cation in Man. Richard A. Rendich and Leo A. 
Harrington. Am. Jour. Roentgenol, and Rad. Ther., 
40, 173-179^ August, 1938. 

The authors discuss the physiology of the colon as 
shown by various experimental methods. They 
studied the act of defecation in 39 male patients hav- 
ing apparently normal colons and of these 15 were 
kymographed. The authors’ preliminary conclusions 
are as follows; 

1. The colon and rectum move downward about 12 
mm. when increase of abdominal pressure occurs. 

2- There is elongation and narrowing of the rectum 
during evacuation, with relaxation of the anal sphincter. 

3. The findings suggest that colon evacuation may 
be stimulated refle.xly from the reetum since the rectal 
and anal changes seem to precede the motion in the 
colon. 


4. When propulsion is definitely advanced the con- 
traction of segments of the lower bowel varies iiregularly 
with inactive segments. This segmented contraction of 
the circular fillers is shallow and seems to resemble a 
systolic and diastolic phase rather than a peristaltic 
wave. 

5. The plica: transvcrsalis recti are probably con- 
cerned willi intrinsic rectal tonus rather than an ex- 
pulsive function. 

The authors suggest that kymographlc studies of 
constipation may reveal some useful information. 

Irving I. Cowan, M.D. 


Cancer of the Transverse Colon of Masked Type. 
A. Cade and M. Milhaud. Jour, de med. de Lyon, 
18 , 447-452, Aug. 20, 1937. 

Cancer of the transverse colon offers certain diag- 
nostic difficulties. It is less common than those of the 
ascending portion and sigmoid, and the symptoma- 
tology is frequently atypical or misleading. Symptoms 
of pseudo-hepatic type frequently mask the true pic- 
ture, as in the case reported by the authors, in which a 
complex clinical picture and a history of malaria and 
dysenteric infection obscured the true diagnosis, made 
only at autopsy. It is in these cases that repeated, 
thorough, roentgenologic examination, using barium 
enemas, can be of utmost value in diagnosis. 

S. R. Beatty, M.D. 

dosage 

Roentgen Caustic. G. J. van der Plaats. Strahlen- 
therapie, 62, 680, 1938. 

This is a preliminary report of the author s e.xperience 
with near distance x-radiation (from 50 to 60 kv., 5 
cm. F.S.D., no filter). The great advantage of this 
technic is the sharp drop of the intensity in the first 
few centimeters below the lesion. Tables are shown 
in the paper giving the depth doses for various aluminum 
filters and focal skin distances. Total doses which are 
applied according to the fractional method range any- 
where from 4 to 16,000 r. A few photographs of pa- 
tients before and after treatment are reproduced. The 
paper served as an introduction to a motion picture 
showing the technic of application and the response to 
the treatment in a series of cases. 

Ernst A. Pohle, M.D., Ph.D. . 


A Study of Back-scatter. Edith H. Quimby. L. D. 
Marinelli, and J. H. Farrow. Am. Jour. Roentgenol 
and Rad. Ther., 39, 799-815, May, 1938. 

The object of this study was to obtain accurate 
values for back-scatter over a wide range of qualities 
of radiation and to investigate the extent of errors 
involved in making back-scatter determinations with 
thimble chambers. Accordingly, parallel scries of 
observations were made with the two chambers. 

Variation of Back-scatter with Quality of Primary 
Beam . — ^When the quality of the radiation is in/l '“1 
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by its half value layer in copper it is sufficient in de- 
fining the back-scatter, for, within the range from 60 to 
192 kv., radiation of a definite half value layer gives 
the same back-scatter regardless of the voltage and 
filter combination. 

Varialioii of Back-scalier u'ilh Irradiated Area. — Up 
to a certain point, the greater the irradiated area the 
greater the back-scatter, and the same applies to the 
hardness of the ray. 

Effect of Depth of Underlying Material. — Up to a 
certain depth the more material there is to scatter, the 
greater will be the amount of scattered radiation. 

No variation of back-scatter with target-skin dis- 
tance is produced. 

There is no great difference between the accuracy 
of the thimble chamber as compared to the e.Ktrapola- 
tion chamber, once the percentage of variation is 
established, except at the extremes of quality in either 
direction. 

Tissue dose cannot be expressed in roentgens, and 
as suggested by Failla, “tissue roentgens” should be 
employed. This unit can be determined by the 
extrapolation chamber. 

Charts and tables are shown for every experiment 
and the entire article should be read. 

S. M. Atkins, M.D. 


Dosage Units and the Ionization Method. Rolf 
M. Sievert. Acta Radiol., 18, 742-752, October, 1937. 

The author discusses the use of ionization measure- 
ments in medical radiology and proves that the method, 
and consequently the international r, can only under 
certain conditions be considered accurate and suitable 
for dosage purposes. The chief drawback of the 
method lies, according to the author, in the fact that 
it is not proven that the biologic effects of different 
qualities of radiation are proportional to their ioniza- 
tion values in air. The differences and difficulties 
encountered in the measurements of the hardest 
gamma rays and that of ordinary x-ray radiation 
(100 kv. to 260 kv.) are stressed and a revision of the 
“International Recommendations for Radiological 
Units” is advocated. 

Ernst A. Schmidt, M.D. 


The Determination of the Dose in “Rotation’Trradia- 
tion. R. du Mesnil de Rochemont. Strahlentherapie, 
63, 176, 1938. 

In a previous paper {Strahlentherapie, 60, 648, 1937) 
the author related the fundamental principles of de- 
termining the dose if the patient or the tube are rotated 
during the exposure. In this article he gives a series 
of dosage curves which permit the calculation of the 
surface doses and those effective in the tumor very 
conveniently. His example is based on radiation of a 
half value layer in copper of 1.2 mm. for rotation at 
40 cm. distance. 

Ernst A. Rohde, M.D., Ph.D. 


FRACTURES 

Reduction of Fractures under Roentgenoscopic 
Control; Two Instructive Examples. H. Tillier. 
Btdl. et Mem. Soc. de Radiol. Med. dc France, 26, 
180-182, March, 1938. 

The author presents two cases; one of fracture of the 
lateral condyle of the humerus with interposition of 
the fragment, the other of fracture of both bones of the 
forearm. They serve to illustrate his belief that reduc- 
tion under the screen permits the more rapid and accu- 
rate restoration of the fragments to the normal position. 

S. R. Beattv', M.D. 


The Base of the Skull, with Particular Reference to 
Fractures. William J. Mellinger. Ann. Otol., Rhinol., 
and Laryngol., 47, 291-305, June, 1938. 

A discussion of the anatomy of the base of the skull 
is given with particular reference to those parts that are 
most frequently involved by fracture. Fractures usually 
occur through points and lines of weakness. In the 
base of the skull these arc across and in line with two 
or more foramina, along the sutures, and through the 
thin bony plates in the floor of the cranial fosste. The 
sphenoid is the "keystone” of the skull and is situated 
in the line of practically all basal fractures. The floor 
of the anterior fossa may consist entirely of pneuma- 
tized bone, the floor of the middle fossa almost entirely, 
and the floor of the posterior fossa always consists par- 
tially of bone containing air cells. As a result, a basal 
fracture must usually be considered compound unless 
proven to be otherwise. Transverse fractures of the 
petrous pyramid usually extend through the labyrinth 
and seldom heal by bony union because the endochon- 
dral layer is not endowed with regenerative power. In 
such cases there is constant danger of intracranial in- 
volvement in the event of upper respiratory infection. 
The abducens nerve is very frequently involved in 
fractures through the middle fossa. 

L. W. Paul, M.D. 


Three Cases of Injury to the Cervical Spine, Including 
One of Unrecognized Fracture of the Odontoid. Brill- 
ouet and A. Viel. Bull, et mem. Soc. de Radiol, mfid. 
de France, 26, 234r-237, April, 1938. 

Three cases of fracture of the cervical spine are pre- 
sented with reproductions of the roentgenographs. A 
case of fracture displacement of the odontoid was re- 
markable for the paucity of symptoms. 

S. R. Beatty, M.D. 


Fracture of the Atlas in Automobile Accidents: The 
Value of X-ray Views for its Diagnosis. H. F. Plaut. 
Jour. Am. Med. Assn., 110, 1892-1894, June 4, 1938. 

The x-rays have made it possible to diagnose this in- 
jury during life. The atlas has no body proper; in 
stead, the odontoid process of the axis (epistropheus) 
extends into the anterior part of the atlas ring. 

The atlas is injured extremely seldom by direct vio- 
lence except by projectiles. X-ray examination and 
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autopsy reveal typical sites for fractures of the atlas: 
the bilateral and unilateral ones in the posterior arch, 
where it is weakened by the groove for the artery, and 
those in the anterior arch. Breaks of the transverse 
processes and in the lateral masses arc the exception. 

Vertical pressure on the skull, while the cervical .spine 
is fixed in a straight position, makes the atlas suffer the 
brunt, and yield, when the lateral masses arc squeezed 
between the occipital condyles and the axis. 

The technic for the demonstration of the various 
types is discu.sscd in detail and illustrated. 

Charles G. Sutherland, M.D. 


HEART AND VASCULAR SYSTEM 


This method of investigation was not considered an 
accurate one but the most satisfactory for this study. 

The authors’ conclusions are as follows: 

1. The size of the left auricle was not directly re- 
lated to the presence of fibrillation. 

2. Where the left auricle was enlarged in the non- 
rheumatic group there was uniformly an accompany- 
ing congestive failure. 

3. Disproportionate left auricular enlargement in 
the non-rheumatic group was usually to be accounted 
for by "mitralization” or by myocardial disease. 

4 . Dilatation of the left auricle in hyperthyroidism 
is usually associated with auricular fibrillation and 
congestive failure, 

Irving I. Cowan, M.D. 


Studies of the Circulation in Pericardia! Effusion. 
Harold J. Stewart, Norman F. Crane, and John E. 
Deitrick. Am. Heart Jour,, 16, 1S9-197, August, 1938. 

The authors, after a study of a patient with peri- 
cardial effusion, conclude that the accumulation of 
fluid in the pericardial cavity of man results in; (1) 
marked decrease in the volume output of blood from 
the heart both per minute and per beat; (2) increase 
in the arm-to-tongue circulation time; (3) rise in 
venous pressure; (4) increase in intrapericardial 
pressure; (5) decrease of heart rate, and (6) decrease 
of vital capacity. 

All of these abnormal conditions tend to disappear 
when excess pericardial fluid is removed. It appears 
that the decrease of cardiac output is due for the most 
part to interference with the inflow of blood into the 
right heart. It cannot be said, however, that con- 
traction is not also impaired. Increase in the amount of 
pericardial fluid is associated with progressive decrease 
of cardiac output and rise of venous pressure. Venous 
pressure falls, rapidly at first and then slowly, to a 
normal level as fluid is removed from the pericardial 
cavity. 

W. H. Gillentine, M.D. 


The Significance of Left Auricular Dilatation m 
Auricular Fibrillation. Marcy L. Sussman and Marston 
f. Woodruff. Am. Jour. Roentgenol, and Rad. Ther., 
10, 184-188, August, 1938. 

The authors studied 96 cases of chronic auricular 
ibrillation: 44 were classified as cases of rheumatic 
ralvular disease and 62 cases as without rheumatic 
ralvular disease. In the rheumatic heart group ® ° 
*e patients had definite valvular disease and marked 
mlargement of the left auricle. In the non-rheumatic 
sroup, 22 of the 62 patients were found to have a norma - 
sized left auricle (seven by postmortem examination. 

The roentgen method of study of left auricular size 
'vas as follows: the exposures were made in 
lateral view while the patient was drinking a barium 
mixture and taking a deep inspiration at the mstan o 
exposure. The left auricle was considered enlarged 
when there was posterior displacement of the esophagus. 


The Radiological Examination of the Heart. L. E. 
Rolhsladt Med. Jour. Australia, 2, 116-122, July 23, 
1938. 

The author presents three very fine diagnostic 
repre.scntations of the radiological appearance of the 
heart and describes the appearance of the heart in 
health and in some diseases. The paper contains an 
excellent summary of the various physical signs and 
correlates them with the appearance of the heart. 

W. H. Gillentine, M.D. 


HERNIA, DIAPHRAGMATIC 

Diaphragmatic Hernia. E. Mendelssohn Jones. 
Minnesota Med,, 21, 402-^09, June, 1938. 

The author reviews the literature on diaphragmatic 
hernia and its classification. The symptoms resemble 
those of intestinal obstruction. The condition should 
be suspected in those patients who have had a crush- 
ing injury of the chest, and the importance of fluoro- 
scopic examination in the horizontal and Trendelen- 
burg positions is stressed. The condition should be 
suspected in cases of dextrocardia. 

Five cases are presented. The first followed a 
bicycle injury in which the patient was thrown against 
the end of a handle bar. She complained of nausea 
and vomiting, with gastric distress which was worse 
always tvben lying down. Complete relief followed 
operation. The second patient complained of nausea, 
vomiting, and heartburn; was verj' obese, and had a 
recurrence following operation. The third patient, 
a woman, 63 years of age, dated her symptoms to 
whooping cough which she had when a child. She 
had consulted several physicians, and had had several 
courses of ulcer management, which aggravated^ the 
symptoms each time they were attempted. X-ray 
examination showed an e.xlcnsivc herniation of the 
pars cardia of the stomach. She was operated upon 
Ld died the second day after operation o muk.ple 
pulmonary emboli (autopsy). The fourth patient 
Ls a man, 43 years of age. who had been on manage- 
ment for duodenal ulcer for 21 years. X-ray stiid> 
showed the presence of duodenal ulcer, and operation 
was done, but the colon iras found herniated into the 
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thoracic cavity through an opening in the right side 
of the diaphragm four inches in length. Operation 
gave complete relief of symptoms. Further ques- 
tioning of the patient brought out the statement that 
at the age of nine he had fallen from a horse, striking 
his right side. 

It is pointed out in connection with this case that 
the roentgenologist’s attention was so focused on the 
duodenal bulb during the examination that he did 
not note the obvious finding of a loop of colon in the 
thoracic cage. 

The fifth patient was a man, G3 years of age, who 
had had an automobile accident in which three ribs 
on the left side had been fractured, and in which 
he had had an injury to his back and side. X-ray 
examination showed that the entire stomach, ail of 
the jejunum, part of the ileum, and a loop of colon 
had passed into the left thoracic cage through a rup- 
ture in the left hemidiaphragm. Operation was done, 
with cure of the hernia. 

An additional case was presented showing congenital 
diaphragmatic hernia, in which the left thoracic 
cavity was crowded with abdominal viscera pushing 
the heart and lungs to the right thoracic wall. It is 
readily understood that a hernia of this type is in- 
compatible with life. 

The abdominal approach was used in all the cases 
cited, with ethylene and ether anesthesia. In the case 
of the large traumatic hernia, administration was by 
the intratracheal method. The diaphragm was su- 
tured with silk, together with sutures of fascia lata. 

In one case of esophageal hiatus hernia the sac tvas 
removed, but in the second and third cases the stomach 
was freed from the hernial sac and the sac allowed to 
retract into the posterior mediastinum. 

In obscure chest cases, thoracentesis should not be 
attempted until diaphragmatic hernia has been ruled 
out. 

Percy Joseph Delano, M.D. 

HERNIA, HIATAL 

Hiatal Hernia. Herman J. Moersch. Ann. Otol., 
Khinol., and Laryngol., 47, 754—767, September, 1938. 

A general review of the subject of hiatal hernia is 
given, based on a series of 246 cases, 64 of which were 
subjected to operation. Pain situated under the lower 
end of the sternum or high in the epigastrium is the 
most frequent symptom. Dysphagia was present in 
approximately 20 per cent of the cases. Often this was 
present at the outset of a meal but if the patient could 
belch or vomit he could then complete the meal without 
difficulty. Thirty-two cases gave a history of bleeding. 
The cause of such bleeding is not always apparent. In 
some a definite ulcer may be found in the hernia, usually 
at the site where the stomach is in contact with the 
hernial ring. The diagnosis is dependent primarily on 
roentgenologic studies but attention is directed to the 
value of esophagoscopy in the study of this condition. 
Carcinoma at the cardia may offer a great deal of diffi- 


culty in diagnosis rocntgcnographically and the im- 
portance of esophagoscopy to avoid possible unforeseen 
therapeutic problems is again emphasized. One case 
is reported in which a foreign body (persimmon skin) 
became lodged in the esophagus and led to the mistaken 
diagnosis of tumor. After removal of the foreign body 
a hiatal hernia of the short esophagus type was demon- 
strated. The difficulty of differentiating between hernia 
and normal hiatal relaxation is mentioned. 

The problem of treatment is dependent on the type 
of hernia and severity of the symptoms. The reduction 
in weight may afford a great deal of relief in the obese 
patient. Interruption of the left phrenic nerve was 
carried out in 13 cases with improvement in symptoms 
in seven. In the remainder the symptoms were ag- 
gravated. This procedure is no longer advised as it 
may lead to post-operative relaxation of the diaphragm 
with consequent danger of increased difficulty. A num- 
ber of illustrations showing the various types and roent- 
genographic features are included 

L. W. Paul, M.D. 

THE HIP JOINT 

Acute Arthritis Developing in a Hip Joint Presenting 
the Lesions of Post-traumatic Coxarthritis. Lamarque 
and BetouHeres. Bull, et mem. Soc. dc Radiol. Med. 
de France, 26, 80-82, January, 1938. 

The radiologic evidences of an acute suppurative 
arthritis are relatively late in making their appearance. 
These, coupled with the irregularity of contour and 
density residual from a previous fracture of the neck of 
the femur, made the radiologic diagnosis difficult in a 
case of pneumococcus arthritis. 

S. R, Beatty, M.D. 


Deformities of the Hip Joint in Children. C. G. 
Teall. Proc. Royal Soc. Med., 31, 935-939, June, 1938. 

The author discusses roentgenographically those 
deformities frequently seen in a children’s hospital. 

The largely cartilaginous state of surrounding bone 
permits little direct information concerning normal 
appearance of the condition of the infantile hip. Ossifi- 
cation usually appears in the heads of the femurs in 
the second six months, but may do so in the first three 
months, or after the first year. Unilateral delay is 
not a fully reliable sign of abnormality. Accurately 
positioned views are required, including both hips on 
one film, and avoiding external rotation of the femurs. 

Congenital dislocation may be unilateral or bilateral, 
complete or partial. Slight displacement is readily 
overlooked. Early recognition, though important, is 
exceptional before the child walks. A shallow sloping 
acetabulum, which lacks its normal horizontal buttress, 
is the most important sign before ossification appears 
in the femoral head This ossific center may be de- 
layed or small as compared with an opposite normal 
hip. The shallow acetabulum is further filled with an 
overgrowth of fibrous tissue and cartilage, leaving a 
wide joint space after reduction. A false acetabulum. 
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shallow or well formed, may form on the side of the 
ilium, in long-slandinp; cases. Displacement may he 
negligible before wciglit-hcarinK, hnl is revealed by a 
break in the normal curve from the femoral neck to the 
pubic ramus. Rilnis after reduction must be studied 
for fracture as well as for position, esiiecially when re- 
ductions arc made after a period in plaster. Aj)- 
parcntly good reductions may fail because the ace- 
tabulum remains abnormal or because the femoral 
head, injured in reduction, develoits poorly. Later the 
condition may be hard to distinguish from old osteo- 
chondritis. 

The earliest sign of tuberculosis is a slight local rare- 
faction of bone, best seen by comparison with the 
opposite hip. The disease may begin in the .synovia 
and, uncommonly, it may run its course without a 
recognizable lesion of bone. Usually an evident focus, 
not long delayed, is seen in the head or neck of the 
femur, or in the acetabulum. Trabcculm become ill- 
defined and disappear, first .showing mottled rarefac- 
tion and later, an area of complete destruction. This 
process is generally slow but in severe cases part or all 
of the head and neck of the femur and the adjacent 
acetabulum may disappear rapidly. The joint is 
usually involved early, though primary foci in the neck 
of the femur may remain localized. With improve- 
ment, rccalcification proceeds till the remaining bone 
reconsolidates. An almost normal-appearing joint 
can result only after very early arrest. Complete 
disorganization nearly always occurs. Sound anky- 
losis in good position is usually a hoi)cd-for and satis- 
factory result. 

Osteochondritis deformans juvenilis coxa, heralded 
hy a limp, occurs predominantly in the male between 
the ages of five and ten years. Various supposed 
causes remain unproved. The epiphysis of the femoral 
head becomes flattened and dense. Its base then 
becomes irregular, and cavity-like descrcascd densities 
appear in the metaphysis. The epiphysis becomes 
denser and flatter. The weakened diaphysis broadens 
and the fragmented epiphysis spreads over it, resulting 
m gross deformity. The outer margin of the still 
normal acetabulum deforms the enlarged epiphysis 
y Pressure. The broadened epiphysis consolidates and 
the acetabulum molds to fit it. Deformity and fair 
function result after a usual course of four years. 
Arthritic changes follow. 

Acute infective arthritis is commonly secondary to 
sepsis elsewhere, usually from the streptococcus or 
pneumococcus, and especially it follows scarlet fever. 
The roentgenographic evidence varies with the severity. 
Distention widens the joint and may even cause sub- 
iuxation or dislocation. Erosion of articular surface 
and variable destruction of bone occur. The femoral 
epiphysis may separate and may be destroyed. Com 
Piute disorganization and eventual ankylosis are fre- 
^Pent. In the infant, a primary epiphysitis secondarily 
•nvolves the joint. Subluxation or dislocation are 
found and the epiphysis is usually completely de- 
stroyed. Ankylosis does not follow in the infant as a 


rule and tlie end-result may rc.scmble old congenital 
dislocation. 

Congenital sypliilis in ibe hip is more commonly of 
the osfcochondrilic type. The severity varies from a 
slight rarcfaclioii on cither side of the epiphyseal line 
to a gross destruction. Metaphyseal infraction may 
catise a so-callcd epiphyseal separation, as in scurvy. 

Coxa vara is proclnccd by weight-bearing on a 
weakened neck which may reduce its angle from a 
normal 100 degrees to le.ss than 00 degrees. The origins 
may be: 

Infantile type: a clinical entity, though attributable 
to cau.ses later described. Its changes are of ostco 
chondritic nature. It is msually bilateral, but without 
.symmetrical degrees of involvement. 

General bone disease: as rickets, achondroplasia, 
dy.schondroitlasias, particularly that type confined to 
hips and certain vertebral bodies. 

Local disease of bone; as tuberculosis, ostco 
chondritis juvenilis, and osteomyelitis. 

Slipping femoral epiphysis: an adolescent type of 
slip (between the ages of 10 and 15 years) is presumably 
due to trauma plus osteochondritis. The cause is not 
fully understood but is not purely trauma. The dis- 
placement varies from a slight one to one in which the 
metaphysis rests upon the acetabulum. The epiphysis 
appears normal, but the diaphysis may appear ab- 
normal. Early reduction may give good function. 
Inadequate treatment results in gross deformity, 
necessitating osteotomy. Epiphyseal slip may follow 
definite local disease, such as osteomyelitis, septic 
arthritis, or renal rickets. 

Coxa valga may appear in instances in which the 
femur has not borne weight as in unreduced congenital 
dislocation, progeria, and fragilitas osseum. 

Rav a. Carter, M.D. 


Traumatic Dislocation of the Hip Followed by 
Perthes’ Disease. Raphael R. Goldenberg. Jour. 
Bone and Joint Surg., 20, 770-774, July. 1938. 

Perthes’ disease following traumatic dislocation of 
the hip is demonstrated by a case report. The onset 
was thirteen months after the dislocation. No evi- 
dence of deformity of the femoral head was apparent 
at the time of dislocation or shortly thereafter. Pre- 
vious reports of the association are mentioned. 

J. B. McAneny M.D. 

INFECTION 

Radiation Therapy of Fungus Infections. Davis 
Spangler. Texas St. Jour. Med., 34, 289-291, August, 

1938. . 

Yeasts and fungi are constantly present m the mouth 
and often on the skin. They usually gain entrance 
to the body through some wound. The morbid 
changes are those of chronic suppuration, tissue de- 
struction, and the formation of granulation tissue. 
No tissue of the body serves as an effective barrier. 
The diagnosis is usually tumor or abscess. 

Persistent and thorough radiation is more effective 
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than either potassium iodide or surgery. Small lesions 
are given from 1.000 to 3,000 mg.-hr. of radium. 
Extensive or deep-seated lesions are given from 1,500 
to 3,000 r units of x-ray to the diseased area in daily 
doses of from 200 to 250 r. repeated each 6 to 12 weeks 
until all cadence of the infection has disappeared. 
Several cases are reported. 

John M. Miles, M.D. 


Radiation Therapy of Infections. Harold G. 
Reineke. Jour. Med., 19, 463—165, November. 1938. 

Reineke diverts attention from the common belief 
that only malignant conditions are treated with x- 
ravs, and stresses several common infectious processes 
that respond well to radiation. 

The rationale of irradiation is not known but it has 
been shorni that almost immediately following ex- 
posure to x-rays the leukocj’^tic infiltration is affected, 
in that these cells begin to disintegrate. This is fol- 
lowed closely by relief of pain and the beginning of 
spontaneous resolution. It is believed that the dis- 
integration of the leukocytes liberates protective ele- 
ments which counteract the effect of the invading 
organism. 

The dosage is moderate in range; the more acute 
the lesion, the lower the dosage, and the less acute, the 
higher the dosage. The pathologj’ determines the 
proper dosage. 

Among the infectious processes favorably affected 
by irradiation are furuncle, carbuncle, abscess, cellu- 
litis, acute adenitis, erysipelas, otitis, mastoiditis, 
osteomyelitis, and gas bacillus infection. 

J. B. McAxeny, M.D. 

THE INTESTINES 

Regional Enteritis. James V. Prout 3 '. Jour. Iowa 
St. Aled. Soc., 28, 379-382, August, 1938. 

Regional enteritis may be encountered in an acute 
or a chronic form. The lesions are not confined to the 
terminal ileum but may involve one or more areas of 
the jejunum, ileum, or colon with the same pathological 
findings but with varying clinical manifestations. The 
etiologj' is unknown. There is no definite clinical pic- 
ture since the sj-mptoms depend upon the severity, 
location, and extent of the disease. In acute cases the 
sjmptoms are those of an acute abdominal process 
and the diagnosis of acute appendicitis often is made. 
In chronic cases, weight loss, secondary anemia, and 
s 5 mptoms of partial intestinal obstruction are 
prominent. If confined to the colon, the sjmptoms are 
those of ulcerative colitis. In earlj' cases the onlj' 
roentgenological signs may be a persistent irritability 
and lack of filling of the involved segment with hypo- 
motilits' of the proximal bowel. Some swelling and 
flattening of the mucosal pattern may be seen or the 
mucosa may have a polypoid appearance. Later the 
wall is thickened and less pliable than normal. If there 
is ulceration, the walls are jagged and irregular. In 
advanced cases the lumen becomes narrow and cord- 


like. When there is an ileo-colitis the findings are 
similar to tuberculosis and it is doubtful if differentiation 
could be made were it not for associated tuberculous 
lesions elsewhere in the body. When the disease in- 
volves only the colon it usually is the proximal portion 
that is involved. The ultimate prognosis is uncertain 
and medical treatment has little curative value, treat- 
ment being essentially surgical. 

L. W. Paul, M.D. 


Problems Presented by Lesions of the Right Quad- 
rant. Otto C. Pickhardt and Henry A. Rafsky. 
Jour. Am. Med. Assn., 109, 2048-2053, Dec. 18, 19.37. 

Every so often patients with a disease condition in 
the right lower quadrant are encountered who not only 
have run the gamut of diagnostic procedures for 3'ears, 
but who also have undergone surgical interv'ention onN 
to have a questionabl3' diseased appendix removed. 

In the diagnosis of lesions of the right lower quadrant 
one must remember that the anatomic relationship of 
the viscera is such that the S 3 'mptoms referable to this 
area ma3' be due to lesions elsewhere in the bod3' and 
that, converse^', general abdominal complaints or pain 
in the lumbar and sacral regions ma3' be due to a patho- 
logic process in the right iliac fossa. Lesions of the 
right lower quadrant are not infrequentl3' associated 
with other abdominal diseases or S 3 ’stemic infections. 

The authors stress the necessity of a careful roentgen 
stud3- of the small bowel, and report a series of cases in 
which studies were valuable in the establishment of the 
diagnosis. 

Charles G. Sutherland, M.D. 


Diagnosis of Chronic Intestinal Amebiasis. Marcel 
Poirot. Bull, et mem. Soc. de Radiol. Med. de France, 
26, 44—18, January-, 1938. 

Since the World War the incidence of amebiasis in 
France has increased and must be suspected in cases 
with evidence of colitis. There are no diagnostic radio- 
logic findings but there are three characteristic findings: 
a scalloped appearance of the silhouette of the colon, 
a ribbon-like appearance, and a rigid tubular colon 
corresponding to the three chief stages of the disease. 
Reliance for diagnosis must be placed chiefly in micro- 
scopic stud 3 - of mucus and discharge from the base of 
the ulcers, which should be obtained before prepara- 
tion of the colon by enemas. 

S. R. Beatty, M.D. 

THE KIDNEYS 

A Syndrome Consisting of Affections of the Kid- 
ney, Stunted Growth, Rickets, and Disturbed Cystine 
Metabolism. G. O. E. Lignac. Am. Jour. Med. Sci., 
196, 542-547, October, 1938. 

The above-described syndrome has been met with 
in seven cases and is considered a definite entity-. 
Infantile and juvenile forms are distinguishable. The 
acute renal changes in this disease separate it from 
renal rickets. The disturbed cystine metabolism, di^/:' 
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coverablc only nl nutopsy, may l)c due to inability to 
assimilate this mnino acid, with .sul)seqnent deposition 
in, anti damage to. the organs, csiieeially the kidneys, 
or to failure of excretion liy the kidneys. 

Bi-njamin Cori.uMAN, M.D. 


Perirenal Fibrosarcoma. Herbert II. Howard anti 
Howard I. Siiby. Jour. Urol., 40, -ini-hOl, October, 
1938. 

A case of perirenal fdirosarcoma is reirortcd. A pre- 
operative diagnosis of a large tumor of the left kidney 
was made and a large inass was removed through a 
right rectus incision. High x-ray therapy was started 
post-operativcly, but the patient died in eight months. 

The authors recommend immediate extensive x-ray 
therapy. They arc of the opinion that surgery olTers 
nothing in these cases. 

John G. Munvilu-, M.D. 


Late Results in the Conservative Management of 
Nephrolithiasis. James T. Priestley and William F. 
Braasch. Jour. Am. Med. Assn., 109, 1703-1705, 
Nov. 20, 1937. 

^ Operation is usually advised and performed if a pa- 
tient is found to have a renal calculus. For various 
reasons, however, certain persons who have ncphroli- 

uasis are not treated surgically at the time when the 
diagnosis is first established. The minute nature of 

e calculus, the complete absence of symptoms, the 
presence of serious disease elsewhere in the body, ad- 
vanced pathologic changes in the urinary tract, and 
other reasons may apparently render operation un- 
necessary or undesirable. Some patients who arc not 
operated on progress quite satisfactorily under medical 
management and no serious symptoms referable to the 
urinary tract develop. Unfortunately, this is not gen- 
erally true, as in the majority of cases symptoms of 
varying severity occur sooner or later and may render 
su sequent operation imperative, or even jeopardize 
t e patient s life. A follow-up study was made of 177 
patients who had nephrolithiasis but were not operated 
on at the time when the stones were first discovered. 

In general it was evident that surgical treatment 
s ould be advised for primary calculi unless they were 
so minute that they might pass spontaneously. The 
a senee of pain or urgent symptoms is no e.xcuse for 
advising against operation. If the stone is not re- 
moved, renal damage is progressive to a greater or less 
extent in the majority of cases and operation often 
ultimately becomes imperative. If operation is 
postponed until this time, the chance for performing 
a conservative operation and preserving the kidney 
certainly reduced. If, for any reason, a given 
stone is not removed soon after its presence is de- 
tected, the importance of careful periodic urologic 
examination cannot be overestimated. Under close 
observation of this type it may occasionally be safe to 
treat certain patients with nephrolithiasis medically. 
Changes in the size of the stone, the pyelographic ob- 
servations, renal function, and other important factors 


can then be detected early and the proper treiiti' cit 
can be in.stitutcd Ijcfore the kidney has beer ‘"o r.i ve-e'y 
damaged. E.xcrctory urography will r,U' pi/ 

the pcrlincut data in such cases. 

Although many of the patie.at'; who ii ’,ci , bi- 
lateral brauched calculi survived soir.eyei, , /i J 
dence of .seriotrs difficulty, in almost ever / c,e a p : e 
symptoms developed sooner or later, and le • of 
them were living ten years after the s'one; v -.c i .t 
discovered. In some cases small calculi as;ot bbra viih 
large branched stones became dislodged a;d ciwiadid 
the ureter. Damage to the renal parenchy.na 
IJrogrcssive, so that ultimately the renal reserve was 
greatly depleted and operation or any inter current de- 
mand on renal function carried a very high i i.sk. Be- 
slruclion of the kidneys was often slow and during the 
cnstiing years the patient may have enjoyed compara- 
tive comfort while resting under a sense of false security. 

With the current improvements in surgical procedures 
and post-operative treatment the risk of operation in 
cases of this type has been definitely reduced and the 
chance of preserving a functioning kidney correspond- 
ingly enhanced. Obviously, if operation is to be per- 
formed, the optimal time is prior to the development of 
renal insufficiency. 

Charles G. Sutherland, M.D. 


Roentgenologic Demonstration of a Papilloma of the 
Kidney Pelvis. Hans Keilhack. Rontgenpraxis, 10, 
CG9-671, October, 1938. 

Primary tumors of the kidney pelvis are rather un- 
common. Their roentgenologic demonstration is based 
on irregular contours in the filling of the kidney pelvis 
by contrast material or by an eccentric dilatation of 
the kidney pelvis. 

The author describes a case of a benign papilloma 
of the kidney pelvis, demonstrated by a retrograde 
pyelogram and proved by autopsy. The right kidney 
pelvis was markedly dilated and there was an intrinsic 
smooth filling defect the size of a walnut. Because of 
the death of the patient from a brain hemorrhage it was 
thought to be a malignant tumor with brain metastases, 
but autopsy showed it to be a benign papilloma. 

Hans W. Hefke, M.D. 


KYMOGRAPHY 

Roentgen Kymographic Studies of Aneurysms and 
Mediastinal Tumors. Wendell G. Scott and Sherwood 
Moore. Am. Jour. Roentgenol, and Rad. Thcr., 
40, 165-172, August, 1938. 

The history of roentgen kymography is briefly 
summarized and a description of the kymograph is 
given. 

The authors state that since the film is a graphic 
record of physiological movements of the heart and 
great vessels, kymography is applicable in differentiat- 
ing between aneurysms and intrathoracic tumors. 
Aneurysms, ordinarily, produce movements over their 
borders while tumors do not. 
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By the use of the kymograph a differentiation is 
made between expansile and transmitted pulsations. 
If the movement is expansile, both sides of an aneurysm 
will move outward from the mass at the same moment, 
and medially at the same time. The diameter of the 
mass increases at systole and shortens at diastole. 
This finding strongly supports the diagnosis of 
aneurysm. If the movement is transmitted, both 
borders of the mass shift in the same direction at the 
same time, and the diameter of the mass remains 
constant. Diagrams of these movements are shown. 
For such a study, it is necessary to place the kymo- 
graph so that both sides of the tumor are recorded 
through the same slit. The ehange in density of a 
mass during systole and diastole is another aid in 
differentiating between aneurysm and neoplasm. 
Kymographs also possess a Potter-Bucky grid effect 
which permits better visualization of the course of the 
thoracic aorta with respect to adjacent masses. 

The limitations of this method of examination are 
stated, and illustrative cases are cited. The authors 
conclude that the method is a valuable one but cannot 
be employed successfully in all cases because: (1) 
large, thick-walled aneurysms with laminated blood 
clots may not record motion; (2) tumors in close 
apposition to the heart and great vessels may show 
transmitted movement at their borders, and (3) an 
e.xtremely vascular tumor may show expansile motion, 
although this is rare. 

Irving I. Cowan, M.D. 

THE LUNGS 

Pulmonary Pneumocyst: Report of an Enormous 
Solitary Cyst in a Healthy Adult Female. Garnett 
Cheney and L. Henry Garland. Am. Jour. Med. Sci., 
196, 699-703, November, 1938. 

A case of a giant pulmonary cyst displacing the 
heart and mediastinum to the opposite side is reported. 
An abnormal condition of the involved lung was dis- 
covered by x-ray examination 17 years previously. 
Despite a vital capacity only 27 per cent of the ex- 
pected normal, the patient suffered no complaints, even 
after violent exercise. 

Benjamin Copleman, M.D. 


Massive Atelectasis Following Cyclopropane Anes- 
thesia: Report of Cases and a Theory of Cause and 
Prevention. Oswald R. Jones and George E. Burford. 
Jour. Am. Med. Assn., 110, 1092-1095, April 2, 1938. 

This is a report of cases and a theory of cause and 
prevention. Autopsy, when preformed in cases coming 
to the authors' attention, showed massive atelectasis 
of one or both lungs. 

The circumstance producing complete atelectasis of 
a whole lobe has of recent years been assumed to be 
obstruction in the main bronchus followed by absorption 
of the alveolar gases behind the obstruction. When 
the obstruction becomes effective, the time required for 
development of atelectasis depends on the rate of ab- 
sorption by the lung of the gases distal to the obstruc- 


tion, provided the circulation in the lung is intact and 
the alveolar epithelium undamaged. 

It was shown that great variation exists in the rate 
of this absorption. Anesthetic gases were absorbed in 
a matter of minutes, the inert gases nitrogen, hydrogen, 
and helium required from 18 to 26 hours for absorption, 
which even then, for helium, was not complete. Re- 
viewing the time required for a comparable degree of 
absorption of 600 c.c. of gas by the lungs of dogs, the 
great rapidity of absorption of the anesthetic and active 
gases as compared with the inert "filler” gases was 
emphasized. It was observed under direct vision, 
after blocking the bronchus, that a specific degree of 
atelectasis appeared after the varying intervals stated 
for the different gases. Toward the end of an operation 
the patient may be breathing an atmosphere made up 
almost entirely of rapidly absorbable gases, the inert 
gases having been lost during the anesthesia. IVhen 
the alveoli of the lungs have lost the supporting prop- 
erties of the inert gas nitrogen, conditions are present 
which favor atelectasis. Patches of atelectasis may 
develop without an obstruction in any portion of the 
bronchial tree; this creeping atelectasis could go on 
until an entire lobe was involved. The first indication 
of it would appear when the mask was removed at the 
end of the operation. 

The obvious remedy is to add inert gas to the cyclo- 
propane mixture. 

The most useful addition to the cyclopropane atmos- 
phere or other anesthetic atmospheres should be either 
hydrogen or helium, the latter — being light and inert 
and not explosive — seems at this time to be the best 
substitute for nitrogen in the replacement of that very 
necessary supporting gas in the pulmonary alveoli. 

Charles G. Sutherland, M.D. 


The Value of Radiology in the Elucidation of 
Hemoptysis. Franklin G. Wood. British Med. Jour., 
2, 211-213, July 30, 1938. 

The author opens his article with a statement that 
hemoptysis may be a symptom of any acute lung dis- 
ease. Roentgenographs should be made in all cases 
in which tuberculosis is suspected. Oblique and 
lateral positions as well as the usual post-anterior and 
anteroposterior should be made. Non-tuberculous 
conditions are discussed as follows: 

Bronchiectasis . — In cases in which it is suspected, 
lipiodol should be used to demonstrate cavities. The 
oral method of injection is best. 

Heart Disease . — Hemoptysis is an important symptom 
in mitral stenosis. Roentgenography is a great help 
as it shows typical heart outline and lung congestion. 
Kymography is proving to be of considerable use. 

Bronchial Carcinoma . — Frank hemoptysis is un- 
common but lung changes can be seen in the roentgeno- 
graph. 

Aneurysm of Aorta . — Differential diagnosis from 
growth or tumor must be made, although it is some- 
times difficult. The kymograph is of great assistance 
here. 
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Hemoptysis sometimes follows chest trauma even 
when no rib fracture can he (iemonstnitcd. It is well 
known that no examination of the chest is considered 
complete to-day without thorouBh roentgenoBrnphic 
investigation. 

Q. B. CoRAV, M.D. 


Radiation Therapy in Primary Neoplasms of the 
Lung. Ralph E. Myers. South. Med. Jour., 31, 275- 
2SG. May, 1938. 

Six cases arc reported, one of which, microscopically 
proved carcinoma, is living and well five years after the 
first course of roentgen therapy. Intensive radiation 
was used. 

Radiation changes in the lung may render it a weak 
spot and so lower its resistance as to make it especially 
susceptible to infection. In two heavily' irradiated 
patients, abscesses formed in the irradiated portion of 
the lung. 

John M. Milks, M.D, 


Acute and Chronic Atelectases of the Lungs and 
Their Sequences. Rudolf Pohl. Rontgenpraxis, 10, 
051-659, October, 1938. 

If the alveoli of one part of the lung are without air 
and there is no evidence of inflammatory changes, one 
calls these findings an atelectasis. An occlusion or a 
narrowing of the bronchus supplying a certain area is 
of greatest importance for the occurrence of an atelec- 
tasis, for instance: swelling of the mucosa, secretion, 
blood clots, glands, tumors, foreign bodies, etc. But 
there are other types of atelectasis in which a bronchial 
obstruction cannot be found, the so-called idiopathic 
Or dynamic atelectasis. Roentgen studies of the lungs 
have added much to the diagnosis of atelectasis. 

The author describes in detail seven cases which were 
proved either by their course or by autopsy. 

Enlarged hilar glands, often tuberculous, may cause 
an acute atelectasis which disappears completely in a 
relatively short time, sometimes in 24 hours. This type 
of atelectasis is most often seen in children. 

Two cases are described in which such bronchial 
occlusion took place in adults, both on the basis of 
tuberculosis of the hilar glands. In one case bronchio- 
liths, probably arising from calcified glands, led to at- 
tacks of bronchial obstruction and atelectasis relieved 
the obstruction by coughing up the calcified material. 

If the process which causes the atelectasis persists 
for a certain time the involved lung exhibits evidence 
of a chronic atelectasis. That portion of the lung is 
shrunk and the lung tissue shows signs of chronic in- 
duration with secondary inflammatory changes, bron- 
chiectases, and central abscesses. Mediastinitis and 
pleuritic involvement often accompany this type. 

The chronic atelectasis is seen in a typical fashion 
iu the bronchogenic carcinomas. Such cases arc de- 
scribed herein. Hodgkin’s disease, aneurysm, gumma, 
und other lesions may lead to an atelectasis. 

A case of a dermoid cyst of the lung is quoted. The 
diagnosis was obscure for many years, because the 


cy.sl wa.s hidden by the chronic atelectasis. A iji .a- 
chograin made the diagnosis and surgery proved ii 
In all ca.ses of atelectasis of the lungs not only ■<' j i 
tile correct diagnosis be made, but an effoit u: . !>■: 
made to find the etiologic factor causing tl.e au'.s , 

Hans W. Hffkiv, ! > 


Primary Carcinoma of the Lung: A Clinira: ,'. j i, 
of IGO Cases in Five Years. Aaron Arkin. j .'uj 
K ans. Med. Soc., 39, 309-372, September, ''ly.'S. 

During the past five years the author ha;; sun ;f:;i 
cases of primary cancer of the lung. He is convinced 
that this is one of the most frequent chronic pulmonary 
diseases in persons past 40 years of age. It must al- 
ways be considered in cases of lung atelectasis, abscess, 
recurrent pneumonia, hemorrhagic pleurisy, empyema, 
or chronic pneumonia. Pain in the chest or other parts 
of the body, a cough and bloody expectoration, and 
sooner or later dyspnea, and loss of weight are the 
cardinal symptoms. However, it is pointed out that 
the symptoms are extremely variable and in about 50 
per cent of the author's cases the signs and symptoms 
were predominately outside the lungs and due to 
metastases. Secondary involvement of the osseous 
sj'stem was present in 14 per cent of the cases and this 
formed the largest group with extra-pulmonary symp- 
toms. After this, in the order of frequency, were 
cerebral, 10 per cent; cardiac, 8 per cent; gastro- 
intestinal, 8 per cent; lymphoglandular, 6 per cent, and 
hepatic, 3 per cent. The use of roentgen rays in 
diagnosis is stressed. 

L. W. Paul, M.D. 


The Necessity for Repeated Roentgen Investigation 
in Late Manifestations of Tuberculous Bronchogenic 
Dissemination. H. Bartsch and S- Zollner. Mtin- 
chen. med. Wchnschr., 85, 1078-1080, July 15, 1938. 

An obscure case, having as its basis the late mani- 
festations of a tuberculous bronchogenic dissemination, 
is reported to illustrate the need for repeated roentgeno- 
grams to clear up the diagnosis. 

Lewis G. Jacobs, M.D. 


The Roentgen Image of Encapsulated Left Dia- 
phragmatic Pleurisy. H. Morr, Fortschr. a. d. Gcb. 
d. Rontgenstrahlen, 58, 66-76, 1938. 

In criticism of a paper on this subject by L. Daniciio 
(previously published in the same joumai, 56, 541-584, 
October, 1937), the author postulates for the diagnosis 
of encapsulated exudative diaphragmatic pleurisy: 

1. Band-like shadows superseding the diaphragm 
and able to be differentiated from the latter and from 
subphrenic accumulations of gas. 

2. It must be shown by serial examinations that the 
shadow, assumed to represent such exudate, diminishes 
continually during aspiration and is replaceable fay air — 
under identical technical conditions of exposure, of 
course. 

3. Relationship of the band-like shadows to a 
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tempt to correlate the roentgen appearance with the 
acceptable treatment. Perforation and pyloric steno- 
sis are absolute indications for surgerj-, and produce 
typical films. Suspicion of malignant change, as mani- 
fested by enlargement of the crater under treatment, is 
also a surgical indication. Failure of a benign ulcer 
to decrease under therapy should in any case lead one 
to consider surgerj-. The mere existence of marked 
roentgenological alterations should not, however, be 
made the sole grounds for surgical intervention. 
Among the conditions which offer a challenge to 
operative intervention are the hour-glass stomach, 
outspoken delay in emptying, high grade involvement 
of the lesser curvature, leather-bottle stomach, and ad- 
vanced scarring of the cap. Bleeding is often an indi- 
cation for surgery. Evaluation of symptoms and social 
status is often important. Surgical contra-indications 
are noted. The article is well illustrated. 

Lsms G. Jacobs, M.D. 

PNEUMONIA 

Resolving Lobar Pneumonia in Adults Simulating 
Tuberculosis in the Roentgenogram. Samuel Cohen. 
Am. Jour. Roentgenol, and Rad. Ther., 40, 202-214, 
August, 1938. 

The author reviews 10 cases of resolving pneumonia 
in adults who were erroneously suspected of having 
tuberculosis. Five of the cases were presented with 
serial roentgenographic studies. He emphasizes the 
value of serial roentgenograms taken at short intervals. 
In addition, the history and entire clinical course should 
be studied, including repeated sputum examinations 
and tuberculin tests. 

From a roentgenologic standpoint the differentiation 
between resolving lobar pneumonia and tuberculosis 
is based on two factors; (1) the time interval for 
resolution of the pulmonary process (in lobar pneu- 
monia the clearing of the infiltration is comparatively 
rapid, while the slow rate of resolution of tuberculous 
lesions is characteristic), and (2) the absence of a resi- 
due of the pulmonary infection as resolution is com- 
pleted. The latter is more characteristic of lobar 
pneumonia. Cases of delayed resolution in lobar 
pneumonia, particularly when present in the upper lobe, 
are more difficult to differentiate roentgenologically. 
All factors which may retard the healing of a pneumonic 
process should be considered. 

iRvnvG I. Cow'.AX, hl.D. 


Delayed Resolution in Bronchopneumonia. F. N. 
Cole. Jour. Iowa St. hied. Soc., 28, 389-392, August, 
1938. 

Delayed resolution in bronchopneumonia is not a 
clear-cut clinical entity and some do not believe that 
such a condition exists. The author is of the opinion 
that it is largely a matter of definition. The diagnosis 
is based on the following points: (1) A history of a 
preceding bronchopneumonia. (2) Persistence of 
symptoms after the acute condition has passed. (3) 


Phj'sical findings of consolidation. (4) X-ray evidence 
of increased density in the lung. (5) Exclusion of 
other known conditions. 

The differential diagnosis includes; (1) tuberculosis; 
(2) empyema; (3) pleurisy with effusion; (4) lung 
abscess; (5) malignancj' of the lung; (G) spontaneous 
pneumothorax: (7) bronchiectasis: (8) fungus in- 
fections; (9) syphilis; (10) foreign body; (11) Reis- 
mans' pneumonia; (12) lipoid pneumonia in infants, 
and (13) atelectasis due to plugging of a bronchus or 
bronchiole by exudate or swelling. The author be- 
lieves that this latter condition is probably what is 
present in most of the cases which do not fall into any 
of the above categories. 

Bronchoscopic examination with the removal of 
any obstructing material will effect a cure. The prog- 
nosis usually is good except in the very old or very 
young. 

L. W. Paul, M.D. 


Tuberculous Pneumonia. J. W. Strayer. Jour. 
Indiana St. Med. Assn., 31, GOo-GOS, Xov. 1, 1938. 

The deposition of a large number of tubercle bacilli 
in high concentration on allergic tissue forms the patho- 
genesis of this condition. In the lobar type the lesion 
is usually in an upper lobe and massive caseation ap- 
pears in from one to two weeks; cavity formation 
usually takes place early. 

In the acute bronchopneumonic form the disease 
may be limited to a few lobules or may involve both 
lungs. It closely resembles non-tuberculous pneu- 
monia until caseation occurs. Large soft tracheo- 
bronchial nodes are a constant finding and their 
rupture may be the cause of the dissemination. 

The clinical course resembles non-tuberculous pneu- 
monia except that resolution does not take place as 
expected, but is prolonged. 

The x-ray film usually shows an upper lobe involved 
and occasionally a cavity. Pleural thickening at the 
periphery or at the interlobar fissure usually speaks for 
tuberculosis. The prognosis depends upon the extent 
of the disease, the resistance of the patient, and his 
proper care. The course is long. Several excellent 
roentgenographs are presented. 

J. B. McAneny, M.D. 


Roentgen Therapy of Lobar Pneumonia. Eugene V. 
PoweU. Jour. Am. Med. Assn., 110, 19-22, Jan. 1, 
1938. 

The author reports the results of roentgen radiation 
in 104 cases of acute lobar pneumonia and in 30 cases of 
bronchopneumonia. 

It was soon noted that patients who had received 
roentgen therapy were generally relieved of much of 
their respiratory and circulatory distress, occasionally 
within 30 minutes, but more often within two to three 
hours. 

The technic is 250 to 350 roentgens of 0.3 Angstrom 
unit of effective radiation (135 kv. with 3 mm. alumi- 
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num filter) givcij anteriorly or posteriorly over an area 
a little larger than the involved portion of the lung. 
If the temperature and white blood cell count have not 
dropped to normal within 36 to 48 hours, a second 
roentgen treatment is given to an opposite field. It is 
only when the leukocyte count remains high, or when 
temperature remains elevated, that the additional 
treatment is given. A few patients with pneumonia of 
mixed infection received a third or fourth treatment. 

Bronchopneumonia seemed to be more variable and 
as a whole less favorably influenced than lobar pneu- 
monia. Patients with bronchopneumonia, treated 
during the first three or four days with diathermy and 
then given roentgen therapy, responded well, in the e.x- 
perience of others. 

The author found that patients with lobar pneumonia 
treated with roentgen rays during the stage of conges- 
tion recovered more slowly. 

Patients with a mixed infection frequently showed a 
prompt response follorved by a secondary rise in tem- 
perature a few days later. After a second or third 
roentgen treatment these patients generally returned to 
normal and remained normal. 

Charles G. Sutherland, M.D. 

RADIUM 

How is Soluble Radium, Injected into an Animal, 
Distributed in the Various Body Tissues? F. Daels, 
H. Fajerman, and van de Putte Van Hove. Strahlen- 
therapie, 63, 545, 1938. 

The authors injected normal mice, normal white 
rats, and guinea pigs, including pregnant animals and 
also some with a sarcoma, with soluble radium solutions 
containing up to 0.06 mg. element. To determine the 
radium content of the various dried or embedded tis- 
sues, the film method was used. The e.xposure time 
varied from one week to three months. Most of the 
radium was found in the liver, kidneys, lungs, and bone 
marrow. Placenta and embryo also contained radium. 
Sarcomatous tissue did not retain radium in a higher 
degree while muscles and brain tissue contained hardly 
any radium. 

Ernst A. Pohle, M.D., Ph.D. 


The Experimental Production of Sarcoma with 
Radium and Mesothorium. E. Uehlinger and O. 
Schtirch. Schweiz, med. Wchnschr., 68, 860, 861, 
July 16, 1938. 

The authors found that by placing a mixture of 
either mesothorium or radium (0.002-0.005 mg.) 
and vaseline (0.2 g.) in the marrow cavity of the femur 
of rabbits, they could produce sarcomas, either of 
the osseous or marrow structures, in from 57 to 63 
per cent of the animals. The tumors were entirely 
similar to spontaneous human tumors. There was a 
latent period of 18 months or more in which no case of 
carcinoma was produced. Analogous doses of radium 
and mesothorium produced similar results, and since 
the two differ in the presence of alpha rays in radium 


radiation and their absence in mesothorium radiation, 
the conclusion is drawn that the carcinogenic rays are 
the beta rays— not the alpha rays as thought by Mart- 
land. 

Brief mention is made of the case of a 48-year-old 
man who was treated from 14 to 18 years previously 
with heavy doses of radium and x-ray to the sella 
turcica for an eosinophil adenoma of the hypophysis 
with acromegalic symptoms, and who came to them 
with a sarcoma of the ethmoid bone. The possibility 
of a relationship between the treatment and the tumor 
is noted, and the danger of such late reactions to ir- 
radiation is pointed out. 

Lewis G. Jacobs, M.D. 


Radium Therapy of Carcinoma of the Skin and Lip. 
J. Korbler. Strahlentherapie, 62, 507, 1938. 

The author relates his experiences with radium in the 
treatment of skin and lip cancer. For very superficial 
tumors he used contact applicators while others are 
treated at a distance of 1 cm. If the lesion is not too 
close to the bone, he prefers the implantation of radium 
needles. The time of application varies from 72 to 120 
hours, while the amount of radium is determined by the 
size of the lesion. The results are compiled in four 
tables, reviewing the material after a three- and a five- 
year observation period, respectively. They include 
all stages of the disease. Out of a total of 357 cases, 26 
could not be traced, 51 died from carcinoma, 20 from 
other causes, 20 developed recurrence, and 240 were 
well at the end of three years. The number of survivals 
out of 127 cases observed for five years was 63. Out 
of 148 lip cases followed for three years, 81 were well at 
the end of that period, three could not be traced, 52 had 
died from the cancer, nine from other causes, and three 
had a recurrence. Of 53 patients who could be fol- 
lowed for five years, 21 remained well at the end of that 
period. In carcinoma of the lower lip removal of the 
cervical lymph glands is advised. 

Ernst A. Pohle, M.D., Ph.D. 


The Significance of Primary and Secondary Beta 
Rays in Radium Therapy. W. Minder. Strahlen- 
therapie, 62, 601, 1938. 

Since all radium preparations send out beta and 
gamma rays the author investigated their proportion 
for various filtrations by mathematical and experi- 
mental methods. Both primary' and secondary- beta 
rays of a radium applicator can be neglected if the 
radium does not come in contact with the tissue; in 
other words, if an absorbing layer of from 0.5 to 1.0 cm. 
thickness (specific gravity = 1) is interposed. If, 
however, for instance, a radon seed with a wall filter of 
0.1 mm. Pt is inserted into tissue, the effect of the 
primary beta rays is from four to six timc.s that 
of the gamma rays. The drop of this effect with in- 
creasing distance from the source of the radiation is 
great. For higher filters as, for instance, 0.5 and 1.0 
mm. Pt the effect of the radium applicator on the sur- 
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face is increased due to secondary beta rays by 128 
per cent for 0.5 inm. Pt and by 90 per cent for 1.0 
mm. Pt. The author also points out that this has to be 
considered when using the photographic method of 
Holthusen for the calibration of radium preparations. 
The films used for the dosage measurements must net'er 
be exposed to the secondary beta rays of the filter be- 
cause this might lead to errors of 100 per cent. 

Ernst A. Poiile, M.D., Ph.D. 

ROENTGEN-RAY THERAPY 

The Scope of Radiotherapy. H. H. Navid. South 
African Med. Jour., 12, 321-323, May 14, 1938. 

The author evaluates the therapeutic possibilities 
and results of radium and x-ray therapy in carcinoma 
of the cervix, the breast, and the prostate; in lymph- 
adenoma, leukemia, and in metastatic tumor invasion. 
Only radiologists with adequate equipment and ex- 
perience should attempt to do radiotherapy. 

Ernst A. Schmidt, M.D 


The Technic of Roentgen Therapy of Curved Sur- 
faces. A. Proppe. Strahlentherapie, 62, 109, 1938. 

This is a mathematical study of the problem of ir- 
radiating curved and irregular surfaces. Several graphs 
shown in the article permit the calculation of the proper 
F. S. D., at the same time avoiding the overlapping of 
neighboring fields. 

Ernst A. Pohle, M.D., Ph.D. 


Radiation Therapy in Gynecology. Subodh Mitra. 
Jour. Indian Med. Assn., 7, 404-T07, April, 19.38. 

The author discusses the application of radiotherapy 
in the more common gynecologic conditions and 
stresses the desirability of radiologic training for the 
gynecologist and of gynecologic experience for 
the radiologist. 

Ernst A. Schmidt, M.D. 

SILICOSIS 

Roentgenographic Studies of the Excretion of Dusts 
from the Lungs. A. E. Barclay, K. J. Franklin, and 
R, G. Macbeth. Am. Jour. Roentgenol, and Rad. 
Ther., 39, 673-686, May, 1938. 

Insufflation of various dusts of the opaque variety 
into the lungs of cats failed to reach the alveoli and the 
dust was excreted from within a few hours to three 
days. YTien the same dusts were suspended in liquids 
the alveoli were reached and massive collapse resulted 
and progressed even after most of the initiating agent 
was excreted. The ciliated epithelium appears to be 
able to arrest dry but not liquid dust. 

S. M, Atkins, M.D. 


A Study of Silicosis. Philip B. Matz. Am. Jour. 
Med. Sci., 196, .548-559, October, 1938. 

Persons engaged in dusty occupations, in which 


there is a silicotic hazard, in the manufacturing and 
mechanical industries alone, number 1,200,000. The 
seriousness of silicosis, which now constitutes the 
greatest single industrial hazard, is due to the fact that 
tuberculosis is a very frequent complication. 

In a group of 107 silicotic veterans, the majority 
acquired the disease before the age of 40. The ex- 
trinsic factors, such as the type of silica dust, its con- 
centration, length of exposure, and certain intrinsic 
factors, such as the rate of nodule formation and the 
presence of pre-existing tuberculous or non-tuberculous 
infection, which alter the prognosis markedly, in- 
fluence the duration of the disease. 

The cases were divided," according to Sampson's 
classification, into first, second, and third degree 
silicosis. The classification depended on the following: 
the size of the nodules; conglomerate silicosis; silicosis 
rvith tuberculosis, in which the two diseases exist as 
more or less separate entities; silico-tuberculosis, in 
which one disease cannot be separated from the other, 
and asbestosis. Over half of these cases showed evi- 
dence of tuberculous infection, most of which were 
classified as being .moderately or far advanced. 

Cardiovascular disease was the next most frequent 
complication. The changes were those of progressive 
dilatation and hypertrophy, secondary to obstruction 
of the lesser circulation. 

Other complicating infections, such as pneumonia, 
bronchiectasis, and lung abscess were frequently 
found. Chronic pleurisy was usually found to be due 
to a complicating infection. 

Benjamin Copleman, M.D. 

THE SINUSES 

Pneumatization of the Facial Bones in Crouzon's 
Disease, Apert’s Disease, and Oxycephaly. P. de 
Gunten. Schweiz, med. Wchnschr,, 68, 268-270, 
March 12, 1938. 

Thirteen cases of congenital dysostosis of the skull 
were studied to determine the development of the ac- 
cessory nasal sinus. Crouzon’s disease, characterized 
by craniofacial dysostosis and exophthalmos, Apert’s 
disease, characterized by craniofacial dysostosis and syn- 
dactylia, and oxycephaly were thediagnoses. Theauthor 
finds no changes in the development of the sphenoid, 
ethmoid, or maxillary sinus. The frontals are very 
variable and often absent. There is no evidence that 
there is any change in development of the sinus due to 
the osseous dystrophy, and conversely there is no diag- 
nostic value in studies of the sinus to differentiate the 
type of dystrophy. 

L. G. Jacobs, M.D. 


Osteoma of the Maxillary Sinus. A. G. Rawlins. 
Ann. Otol., Rhinol., and Laryngol., 47, 735-753. 
September, 1938. 

Osteoma of the maxillary sinus is a very rare tumor, 
the total numljer of cases reported to date being 29. 
The author discusses in considerable detail the theories 
as to origin, anatomy and histology, signs, symptoms. 
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and diagnosis. Osteomas usually develop during the 
growth period of facial bones. Trauma is a factor in 
some cases as is shown by one of those reported by the 
author. The diagnosis can usually be made from the 
roentgenographic appearance which is- similar to that 
of osteoma elsewhere. The treatment is always surgi- 
cal and the pedicle , and surrounding bone should be 
removed. The article contains the reproductions of 
three roentgenograms ahd has appended a bibliography 
of 67 references. Brief abstracts of the 27 cases 
previously reported are given. 

L. W. Paul, M.D. 


The Diagnosis of Diseases of the Accessory Nasal 
Sinuses by Roentgen Study. Ludwig Stehr. Munchen. 
med. Wchnschr., 85, 1189-1196, Aug. 5, 1938. 

This is a general discussion of the implications of 
rhinologic disease, the clinical diagnosis, and the 
roentgen diagnosis, .upon which much emphasis is 
placed. The use of standard positions is emphasized, 
with extra views in selected cases only. Skull fracture 
and inflammatory diseases receive chief attention to 
the exclusion of neoplasms. Some comments on the 
relation of infected teeth to antral disease are made. 

Lewis G. Jacobs, M.D. 


Roentgen Therapy of Sinusitis, L. Popp. Strahlen- 
therapie, 63, 399, 1938. 

During the last seven years the author has treated 
25 patients with acute sinusitis and 18 with chronic 
sinusitis. In the acute type he applied 100 r per sitting 
at intervals of two days up to 600 r. In the chronic 
cases the single dose amounted to 200 r up to total 
doses of from 1,000 to 1,400 r, also given at intervals 
of tvvo days. In all acute cases the treatment resulted 
in clinical cure. Ten of the chronic cases that had 
never been operated upon responded satisfactorily: 
six were cured and four improved. The remaining 
eight cases with chronic sinusitis had previously had 
several operations: six were cured and two improved. 
The author recommends, therefore, roentgen therapy 
of acute and chronic sinusitis, since he was able to 
obtain good results even in chronic cases in which sur- 
gical treatment had been unsuccessful. 

Ernst A. Pohle. M.D., Ph.D. 

THE SKULL 

An Unusual Head Injury. Charles K. Fuller. Canad. 
Med, Assn, Jour., 39, 61-63, July, 1938. 

The author reports a case of skull fracture occurring 
in a man 49 years of age, who, at the time of 
injury, did not lose consciousness and did not vomit. 
Five weeks after the accident the patient complained of 
a moderate headache and loss of bladder and bowel con- 
trol. The only deviation from normal in the other sys- 
tems was a slowness of mental response. An x-ray film 
of the skull, taken at this time, revealed a fracture of 
the roof of the left orbit and posterior wall of the 
frontal sinus with a fragment of bone penetrating the 


frontal lobe of the brain and the left lateral ventricle. 
This fragment formed a connection between the cavity 
of the frontal sinus and the ventricle, acting as a valve. 
The ventricular system was pumped completely full of 
air, displacing all the cerebrospinal fluid. 

On the fourth day following surgical intervention the 
involuntary defecations ceased and on the twelfth day 
bladder sensation was restored. Daily x-ray films were 
taken. On the sixth day there was a slight diminution 
in the volume of air in the ventricles and on the twelfth 
day very little air remained. Memory was lost for ap- 
proximately three weeks but returned on the sixth post- 
operative day. 

M. L. Connelly, M.D. 

THE SPLEEN 

The Treatment of Chauffard-Still’s Disease. F. 
LePennetier. Bull, et mem. Soc. Radiol. Med. de 
France, 26, 5-9, January, 1938. 

Splenectomy, advanced as a procedure for the re- 
moval of a focus of infection in Chauffard-Still’s 
disease, has, in a few cases, shown remarkable but 
transient beneficial effect. The author suggests that, 
previous to such radical intervention, the effect of 
roentgen therapy over the spleen should be tried, 
in view of the known results of small doses of roentgen 
rays in other inflammatory conditions. 

S. R. Beatty, M.D. 


Roentgen Treatment of Certain Hemorrhagic Dis- 
orders, L, H. Garland. Calif, and West. Med., 49, 
123-126, August, 1938. 

This article, together with the discussion, form an 
important contribution to the roentgen literature as to 
the value of roentgen irradiation of the spleen in certain 
hemorrhagic disorders. There is an e.xcellent review of 
the literature, together wdth case reports showing the 
effect of splenic radiation in cases of purpura hemor- 
rhagica, with marked improvement in the blood plate- 
let count and pronounced decrease in coagulation time. 
Anyone dealing with these blood dyscrasias cannot help 
but gain important information from this article. 

James J. Clark, M.D. 

THE STOMACH 

The Symptoms, Diagnosis, and Treatment of Cancer 
of the Stomach. J. S. Horsley. Jour. Ark. Med. Soc., 
35, 69-74, September, 1938. 

The author discusses, briefly, the symptomatology, 
diagnostic methods, and treatment of gastric cancer. 
Concerning diagnosis he states that the most helpful 
aid is rocntgcnolog>' but that the examination must be 
done by one who is skilled in the method. The most 
important point is early diagnosis. Surgical excision 
is the only .satisfactory' treatment for cancer of the 
stomach, according to the author. The article contains 
nothing new but is a good resume of current opinion 
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face is increased due to secondary beta rays by 128 
per cent for 0.5 mm. Pt and by 90 per eent for 1.0 
mm. Pt. The author also points out that this has to be 
considered when using the photographic method of 
Holthusen for the calibration of radium preparations. 
The films used for the dosage measurements must never 
be exposed to the seeondary beta rays of the filter be- 
cause this might lead to errors of 100 per cent. 

Ernst A. Pohle, M.D., Ph.D. 

ROENTGEN-RAY THERAPY 

The Scope of Radiotherapy. H. H. Navid. South 
African Med. Jour., 12, 321-323, May 14, 1938. 

The author evaluates the therapeutic possibilities 
and results of radium and x-ray therapy in carcinoma 
of the cervix, the breast, and the prostate; in lymph- 
adenoma, leukemia, and in metastatic tumor invasion. 
Only radiologists with adequate equipment and ex- 
perience should attempt to do radiotherapy. 

Ernst A. Schmidt, M.D 

The Technic of Roentgen Therapy of Curved Sur- 
faces. A. Proppe. Strahlentherapie, 52, 109, 1938. 

This is a mathematical study of the problem of ir- 
radiating curved and irregular surfaces. Several graphs 
shown in the article permit the calculation of the proper 
F. S. D., at the same time avoiding the overlapping of 
neighboring fields. 

Ernst A. Pohle, M.D., Ph.D. 


Radiation Therapy in Gynecology. Subodh Mitra. 
Jour. Indian Med. Assn., 7, 404-407, April, 1938. 

The author discusses the application of radiotherapy 
in the more common gynecologic conditions and 
stresses the desirability of radiologic training for the 
gynecologist and of gynecologic experience for 
the radiologist. 

Ernst A. Schmidt, M.D. 

SILICOSIS 

Roentgenographic Studies of the Excretion of Dusts 
from the Lungs. A. E. Barclay, K. J. Franklin, and 
R. G. Macbeth. Am. Jour. Roentgenol, and Rad. 
Ther., 39, 673-686, May, 1938. 

InsufHation of various dusts of the opaque variety 
into the lungs of cats failed to reach the alveoli and the 
dust was excreted from within a few hours to three 
days. When the same dusts were suspended in liquids 
the alveoli were reaehed and massive collapse resulted 
and progressed even after most of the initiating agent 
was excreted. The ciliated epithelium appears to be 
able to arrest dry but not liquid dust. 

S. M. Atkins, M.D. 


A Study of Silicosis. Philip B. Matz. Am. Jour. 
Med. Sci.. 196, 548-559, October, 1938. 

Persons engaged in dusty occupations, in which 


there is a silieotic hazard, in the manufacturing and 
mechanical industries alone, number 1,200,000. The 
seriousness of silicosis, which now constitutes the 
greatest single industrial hazard, is due to the fact that 
tuberculosis is a very frequent complication. 

In a group of 167 silicotic veterans, the majority 
acquired the disease before the age of 40. The ex- 
trinsic factors, such as the type of silica dust, its con- 
centration, length of exposure, and certain intrinsic 
factors, such as the rate of nodule formation and the 
presence of pre-existing tuberculous or non-tuberculous 
infection, which alter the prognosis markedly, in- 
fluence the duration of the disease. 

The cases were divided," according to Sampson’s 
classification, into first, second, and third degree 
silicosis. The classification depended on the following: 
the size of the nodules; conglomerate silicosis; silicosis 
with tuberculosis, in which the two diseases exist as 
more or less separate entities; silico-tuberculosis, in 
which one disease cannot be separated from the other, 
and asbestosis. Over half of these cases showed evi- 
dence of tuberculous infection, most of which were 
classified as being .moderately or far advanced. 

Cardiovascular disease was the next most frequent 
complication. The changes were those of progressive 
dilatation and hypertrophy, secondary to obstruction 
of the lesser eirculation. 

Other complicating infections, such as pneumonia, 
bronchiectasis, and lung abscess were frequently 
found. Chronic pleurisy was usually found to be due 
to a complicating infection. 

Benjamin Copleman, M.D. 

THE SINUSES 

Pneumatization of the Facial Bones in Crouzon’s 
Disease, Apert’s Disease, and Oxyeephaly. P. de 
Gunten. Schweiz, med. Wchnschr., 68, 268-270, 
March 12, 1938. 

Thirteen cases of congenital dysostosis of the skull 
were studied to determine the development of the ac- 
cessory nasal sinus. Crouzon’s disease, characterized 
by craniofacial dysostosis and exophthalmos, Apert’s 
disease, characterized by craniofacial dysostosis and syn- 
dactylia, and oxycephaly were thediagnoses. Theauthor 
finds no changes in the development of the sphenoid, 
ethmoid, or maxillary sinus. The frontals are very 
variable and often absent. There is no evidence that 
there is any ehange in development of the sinus due to 
the osseous dystrophy, and conversely there is no diag- 
nostic value in studies of the sinus to differentiate the 
type of dystrophy. 

L. G. Jacobs, M.D. 


Osteoma of the Maxillary Sinus. A. G. Rawlins. 
Ann. Otol., Rhinol., and Laryngol., 47, 735-753. 
September, 1938. 

Osteoma of the maxillary sinus is a very rare tumor, 
the total number of cases reported to date being 29. 
The author discusses in considerable detail the theories 
as to origin, anatomy and histology, signs, symptoms. 
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Tlircc-ycar Cure of a Case of Melaiiosarcoina. Drt’- 
von and Moiirgiics. IJnll, mem, Soe. clu Radiol. 
Med. dc France, 26, 7.'i-7“, January, lO.'i.S. 

A ease of melanosarcoma of (he palm of the hand 
treated by e.\’tcii.sive eleclrocoapnlation show-.s no evi- 
dence of recurrence or of metastasis after three years. 
A pronounced mclanuria has disappearcfi. The his- 
tology and differential diagnosis of pigmented neo- 
plasms are briefly discussed. 

S. R. Bkatty, M.D. 


The Surgical Standpoint Regarding Radiation Tlter- 
apy of Malignant Tumors. F. Sauerbmeh, in col- 
laboration with K. Middeldorpf. Strahlenthcrapic, 63, 
256, 1938. 

The famous chest surgeon of the University of Berlin 
outlines his conception of the proper relationship be- 
tween surgical and radiological procedures. He con- 
cludes that only by close co-operation and the absence 
of any competitive spirit between surgeon and radiolo- 
gist will we succeed in improving our results in the 
treatment of malignant neoplasms. 

Ernst A. Pohle, M.D., Ph.D. 


Mixed Tumors of the Hard Palate. Frederick T. 
Hill. Ann. Otol., Rhinol., and Laryngol., 47, 317-325, 
June, 1938. 


The author discusses the differential diagnosis o 
mixed tumors situated in the hard palate and report 
our cases. These tumors are not especially common 
hey may occur at almost any age but are commones 
m the fourth decade. They usually have been presen 
or years without symptoms, c.xcept such as may b 
due to location and size. They are usually single 
circumscribed, sessile, and with a smooth non-ulceratini 
surface. Among the lesions with which they may bi 
confused are inflammatory abscess, gumma, osteoma 


sarcoma, or epithelioma Biopsy may be needed to 
establish the correct diagnosis. These tumors are 
generally regarded as potentially malignant and tend 
to recur after removal. Complete surgical removal, to 
be followed by post-operative radiation, if the histologi- 
eal examination shows malignant tendencies, is the 


pnerally accepted treatment. The histological picture 
is similar to mixed tumor of the parotid but carcinoma- 


tous changes are far less common. 

L. W. Paul, M.D- 


leningiomas: From a Roentgenological View 
Charles Wadsworth Schwartz. Am. Jour, 
nol. and Rad. Ther., 39, 698-712, May, • 
igiomas constitute about 15 per cen ° 
nial tumors. On the whole, 

Grossly, there encapsulated 

lapsulated, and the flat, P V 
Neither metastasizes, although the flat t>pv 


may invade tlic overlying bone which is then stimu- 
lated to produce hyperosto.sc.s. They are most likely 
to occur where the arachnoid granulations are most 
common , 

In the group of 129 cases disciis.scd, 79 per cent 
showed definite x-ray evidence of intracranial pathol- 
ogy and in all but 2f) a diagnosis of meningioma was 
possible. The location and extent was, however, fre- 
quently uncertain, but, with encephalography, positive 
fiiuling.s resulted. 

Roentgen findings, though not always present, con- 
sisted of atrophy of the sella turcica (50 per cent) and 
localized hypcrvascularity (25 per cent). Localized 
hyperostosis was present in 33 per cent, recognizable 
calcium deposit in 2 per cent, and localized bone atrophy 
from direct pressure in 0.5 per cent. 

Radiation therapy is disappointing since only a small 
percentage of cases show mitotic figures, but in these, 
from 2,.500 to 3,000 r with the protracted method should 
he fried. 

S. M. Atkins, M.D. 


Adamantinoma of the Tibia. Benjamin Wolfort 
and David Sloane. Jour. Bone and Joint Surg., 20, 
1011-1018, October, 1938. 

After a review of the literature, the authors report 
tw'o additional cases of adamantinoma of the tibia, 
as shown by biopsy. The roentgenographic picture is 
not diagnostic, nor does the growth seem to be aff'ected 
bv irradiation. 

John B. McAneny, M.D. 


Progress of a Case of Lymphocytoma. Brillouet 
and A. Viel. Bull, et mem. Soc. de Radiol, med. de 
France, 26, 23.3, 234, April, 1938. 

The authors trace the progress of a case of lympho- 
cytoma treated with roentgen rays at various times for 
lesions of the tonsil, rectum, mediastinal nodes, and 
pelvic region. This case was maintained in good health 

for almost six and one-half years. 

S. R. Beatty, M.D. 


Renal Tumors. James C. McClelland and Jesse R. 
F. Mills. Urol, and Cutan. Rev.. 42, 631-4534, Septem- 
ber, 1938. 

Sixty-nine cases of renal tumor are reported, 44 of 
which were examined pathologically. The etiology, 
pathology, sex incidence, symptoms, examination, 
diagnosis, x-rays, treatment, and results are reviewed. 

In treatment, the autliors stated that 13 cases re- 
ceived deep x-ray treatment but admitted that in 
most of these cases the growth was so advanced that 
x-ray therapy was used as a last resort. With few 
exceptions the results were di.scouraging. Late diag- 
nosis was given as the outstanding reason for the poor 
results. The authors arc using 400,000 volts as a 
pre-operative treatment for their present c.ascs, 

John G, Menville, M.D. 
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THE UTERUS 

The Treatment of Carcinoma of the Cervix in the 
Women’s Clinic of the University of Konigsberg from 
1910 to 1937. F. V. Mikulicz-Radecki. Strahlen- 
therapie, 63, 414, 1938. 

During, the period covered by this report, 1,479 
women with carcinoma of the cervix were admitted to 
the author’s clinic and he presents a complete statistical 
analysis of this material. Of 1,071 patients treated 
during the last 22 years, 169 (or 15.7 per cent) were 
free from disease after a five-year period. This per- 
centage'is not as good as that given in other statistics 
and is explained by the fact that before 1919 radium 
and roentgen technic were still in their infancy. Since 
1932, operable cases of Groups I and II have been 
operated upon and the author prefers the vaginal radical 
extirpation. From 1932 to 1937, a total of 458 cases 
of carcinoma of the cervix were seen. Thirty-four per 
cent were operated upon with a mortality of 4.4 per 
cent. The remaining patients weres ubjected to irra- 
diation with a mortality of 3 per cent. Combined x-ray 
and radium therapy was used. Only 50 cases treated 
during 1932 were available for a five-year follow-up. 
Seven of these belonged to Group I, 18 to Group II, 
24 to Group III, and one to Group IV. The respective 
numbers cured were seven, six, two, and none; six in 
Group I were operated upon and one was irradiated; 
six in Group II operated upon, and the two in Group 
III were irradiated. These results again clearly indicate 
the importance of early diagnosis and treatment. 

Ernst A. Pohle, M.D., Ph.D. 


Factors Relating to Treatment of the Cervix Uteri. 
G. H. Johnson. Jour. Ark. Med. Soc., 35, 74-77, 
September, 1938. 

This article details the method used in treating can- 
cer of the cervix at the Folsom Clinic of the University 
of Arkansas School of Medicine. It follows closely the 
technic used at the Josephine Lendrim Tumor Clinic 
of the Paterson General Hospital, in Paterson, N. J. 
The intra-uterine radium capsule is made up of a num- 
ber of platinum cells each containing 3.33 mg. of radium. 
A Curie colpostat is used for vaginal irradiation. Most 
patients receive radium before x-ray treatment is given. 
Those with advanced lesions usually are given a course 
of roentgen irradiation first. This is given through 
multiple pelvic portals by the protracted method. The 
radium for intra-uteririe application is filtered through 
1 mm. of platinum, 40 mg. of radium being used with 
an additional 40 mg. in the vaginal colpostat. A total 


dose of about 6,000 mg.-hours is given which requires 
75 hours to deliver. 

L. W. Paul, M.D. 


Thirty Years’ Experience in the Treatment of Car- 
cinoma of the Uterus. A. Mayer. Strahlentherapie, 
63, 407, 1938. 

In the Women’s Clinic of the University of Tubingen, 
carcinoma of the cervix is usually treated by a combina- 
tion of x-rays and radium. In operable cases of car- 
cinoma of the fundus, operation is given preference. 
Intra-uterine radium application is considered contra- 
indicated if there is necrosis or suspicion of carcinoma- 
tous infiltration of the uterine wall which might lead to 
perforation following radium therapy. Carcinoma 
of the cervix during pregnancy is also operated upon 
as well as the adenocarcinoma of the cervical canal. 
The author likewise recommends operation in carcinoma 
of the cervix in young women. Patients who have radi- 
ation therapy and do not show any response within 
six or eight weeks are also operated upon. The same 
is done with cases in which the cervical growth disap- 
pears and heals while a bloody discharge remains, in- 
dicating newgrowth in the depth. Vaginal stenosis 
following irradiation with continued discharge, and 
operable recurrences following irradiation, are also 
sometimes referred to surgery. 

Ernst A. Pohle, M.D., Ph.D. 

THE WRIST 

Os Centrale of the Wrist. R. O. Tanguy. Bull, et 
Mem. de Radiol. Med. de France, 26, 192-194, March, 
1938. 

Illustrations of a case of "os centrale," without calci- 
fication of the anomalous bone, are presented. 

S. R. Beatty, M.D. 


Traumatic Axial Rotation by Gear Movement of the 
Carpal Scaphoid and Trapezium with Subluxation and 
Foreshortening of the First Metacarpal. Adolph A. 
Schmier and Michael S. Burman. Am. Jour. Roent- 
genol. and Rad. Ther., 39, 945-949, June, 1938. 

An unusual type of injury to the carpal scaphoid and 
trapezium is described and illustrated by photographs, 
radiographs, and a cadaver study of the mechanics in- 
volved. 


Irving I. Cowan, M.D. 
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Is your rotating anode tube 

out on a Llmo ? 

UNFORTUNATELY, such is the case much too often. Not swaying in 
the wind, of course, but mounted on a tubestand that sadly nullifies 
sharp definition. For no matter how fine the focal spot, a tubestand that 
vibrates a mere millimeter actually doubles the effective focal spot size. . 

If you own a rotating anode tube, it may be worthwhile to test it for 
definition with focal spot pictures made under actual, every day oper- 
ating conditions. See if your investment has really justified itself in 
better, sharper radiographs. Should you care to have us assist you in 
this, just make an appointment with the Westinghouse X-Ray field en- 
gineer. He knows how to make such tests accurately; his services are 
yours without obligation. 

If you have not yet bought a rotating anode tube — and some day soon 
you will because of its sheer radiographic superiority — then take the 
trouble to investigate the tubestand which is to support it as well. If built 
by Westinghouse, you are on safe ground. It is not an old style model, 
maybe made a bit heavier; rather it was specially designed for this one 
type tube, to give it the utmost flexibility, the greatest ease of position- 
ing and to support it with remarkable freedom from vibration. 

This tubestand and Westinghouse rotating anode tubes are illustrated 
in bulletin 346. Your request for a copy will receive prompt attention. 

Westinghouse X-Ray Co.,Inc. 

LONG ISLAND CITY. NEW YORK 





EXPERIENCi + RESEARCH = 

AGFA X-RAY FILM QUALITY i 

■ ■ ■ f 

Each year the contribution of the roentgen- i 
ologist to medicine becomes more important 
. . . more responsible. Each year the roentgenol- 
ogist in turn must place more responsibility on . i' 
his X-ray recording media. T 

In nearly a century of film manufacturing ex- 
perience, Agfa Ansco also has made important 
contributions . . . and a reputation. First, for 
many great improvements in X-ray films and 
technique, including the development of the 'a 

revolutionary Non-Screen film. Second, for the 
dependable quality of its products. t;. 

Specify Agfa X-ray films (Regular or Non-Screen) 
to your X-ray equipment dealer. You can de- | 

pend on that “extra margin of quality.” Made | 

by Agfa Ansco Corporation in Bingham- [ 
ton. New York. | 
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WAITE TWIN COLUMN 
THERAPY TUBESTAND 
WITH SHOCKPROOF 
GENERATOR AND 
VERTICAL CONTROL 




I 






FLEXIBILITY • SAFETY - RELIABILITY 

These features of all Waile equipment have been em- 
bodied in the new Waite Twin Column Therapy Tube 
Stand, operated in conjunction with a shockproof gen- 
erator and vertical panel coiitrol. 

The Shockproof Generator, directly connected to the 
tube head, ma:y be used with the Single or Twin Column 
Tube Stand — air or oil insulated — 15 M. A. or 30 nM. A. 
. .I l l — »»ii Tti . ' JM nt 200 Kv. P. 


A combination is avail- 
able for every purpose 
and appropriation. 

Detailed information 
on request. 
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How can you save developer by throwing 


it away 


By using the new 


Du PONT REPLENISHING DEVELOPER 


ilt'4 a Wt. Du Pont Replenishing Developer actually 
reduces developer consumption, even though you have to discard 
part of the tank solution to make room for each replenishment. 


The reason is simple enough. Du Pont 
Replenishing Developer processes forty 
14 X I7's per gallon, while a gallon of 
regular solution develops thirty-two only. 


just keep on making replenishments, the 
more you make the more you save. 
Users of this new technique find that 
2o% decreases in chemical consumption 


With Replenishing Developer, at first, 
your consumption goes up, because you 
begin making replenishments right away. 
The savings start when you don’t have to 
empty the tank completely. Instead you 


are common. 


Next time, order some Du Pont Re- 
plenishing Developer and prove to your- 
self the economy of this modern develop- 
ing technique. 


DU PONT FILM MANUFACTURING CORPORATION, INC. 


<? ROCKEFELLER PLAZA .... NEW YORK. N. Y. 
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MODEL 


GENERATOR] 


• The high tension outlet of this powerful generator is so 
constructed that it may be used with aerial tubing (as 
shown in the illustration) or with one or two sets of shock- 
proof cables. This transformer is equipped with four 
valve tubes fully oil immersed. It has a maximum ca- 
pacity of 500 MA at 85 P.Kv. for radiography and 10 
MA at 140 P.Kv. for fluoroscopy and therapy. The 
high tension transformer, valve filament transformers, x-ray 
filament transformer and valve tubes are all oil immersed in a 
single container. Two inspection windows are provided 
on top of the transformer unit. 

WITH MOBILE 

OR WALL MOUNTED CONTROL STAND 

• The Model "MO" Generator is supplied with the Mo- 
bile control stand (shown here) or Wall Mounted Con- 
trol Panel. This Control with a 120 step auto transformer 
gives a voltage variation from 30 to 140 P.Kv. in steps 
of one kilovolt each. Included are Kv. meter, valve fila- 
ment ammeter, x-ray filament ammeter, ground circuit 
MA meter, magnetic filament regulator, capacity selec- 
tor switch, line switch, adjustable overload circuit breaker, 
magnetic contactor and 15 ft. of connecting cable. Ar- 
ranged for operation 220 volts, 60 cycle. 

• Optional is an oil immersed high tension switch built 
into the transformer tank and operated from the control 
stand. Also an oil immersed focal changing switch 
operated from the stand. Full particulars, illustrated 
literature and prices will be promptly forwarded to inquirers. 

STANDARD X-RAY CO. 

PIONEERS OF SAFETY 

.General OfHcej A Faetcry.* 1932-42 N. Barlinj SL, Oilcaso 
' Branch Offices and Dlstribvton Throoshotrt the World 
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T oday as never before, great 
demands are being placed 
upon Roentgenologists to produce 
radiographs of better technical 
quality. It is the firm purpose of 
Agfa Ansco Corporation to coop- 
erate with Roentgenologists by 
maintaining the most rigid produc- 
tion control and by keeping abreast 
of possible future developments. 
Nearly a century of precision-man- 


ufacturing experience has endowed 
Agfa scientists and craftsmen with 
the technical skill to produce that 
“extra margin of quality” which 
distinguishes all Agfa X-ray films. 
Ask your X-ray equipment dealer 
for Agfa X-ray film — High-Speedi 
for use with screens, Non-Scj-een 
for use without screens. Made by 
Agfa Ansco Corporation in 
Binghamton, New York. 
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"fast-detail” screen. 

For the roentgenologist with equipment of su65- 
cient capacity— about 100 ma.— the Patterson Par- 
Speed provides an all-around screen especially suit- 
able for general routine service, where detail and 
speed are equally important. Its advantages, when 
used with such equipment, include; 

DETAIL: Fine definition, meeting practically all 
requirements within range of the apparatus. 
SPEED: Sufficient for aU needs, excepting those 
of maximum-speed technique. 

CONTRAST: Excellen:. 

Consult your dealer regarding the type of screen best 
suited to your requirements. 

THE PATTERSON SCREEN CO.,TOWANDA, PA.,U.S.A. 



Patterson 



25 YEARS OF CONCENTRATION ON ONE TASK-THE DEVELOPMENT OF BETTER X-RAY SCREENS 
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The Tube You’ve Been Waiting For 

MODEL DX COOLIDGE 



W HEN the first oil - immersed, shock- 
proof diagnostic tube unit (Model SP 
Coolidge) was introduced five years ago, 
roentgenologists predicted its rapid adoption 
as a highly practical and economical means 
of making existing equipment shockproof. 

Now you may enjoy the benefits of this 
epochal development in a new Coolidge tube 
unit — Model DX — which despite its remarka- 
bly small size and light weight offers the same 
practical range of diagnostic service. More- 
over, it is immediately adaptable to practi- 
cally any type of tube stand in present use, 
to effect 100% electrically safe operation. 

You’ll also appreciate the other improve- 
ments and refinements which assure you the 
most satisfactory tube service you have ever 
experienced. The new cathode construction, 
for example oil-cooled, to eliminate cathode- 


gas problems once and for all, thus insuring 
a better and more economical tube perform- 
ance; the plug-in type of cable connections, 
which simplify tube service and minimize in- 
terruption to working schedules; the small, 
light-weight cables which increase flexibility 
of use; and the two most practical double- 
focus combinations tor modern diagnostic 
requirements. 

In planning toward modernization of your 
present equipment, be sure to investigate all 
the possibilities with the Model DX Shock- 
proof Coolidge tube unit. 

Ask for Pub. No. D24. 


GENERAL ^ ELECTRIC 
X-RAY CORPORATION 

aoia JACKSON bivd. Chicago, iilinois 
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OSTEOGENESIS IMPERFECTA TARDA^ 

By J. FLETCHER LUTZ, M.D.. ajid LEWIS C. PUSCH, M.D., York, Pennsylvania 
From the Departments of Radiology and Pathology, York Hospital 


O steogenesis imperfecta is a 

disorder of bone formation in which 
increased fragility is the most im- 
portant manifestation. ’ ’ This is the defini- 
tion given by Fleming, Radasch, and Wil- 
liams (1). The name osteogenesis imper- 
fecta congenita was coined by Vrolik (2) 
in 1845, and described by Knaggs (3) as, 
“A disease which is characterized by a con- 
genital defect in the evolution of the 
osteoblast, and recognized clinically by 
defective ossification of the cranium and 
multiphcity of fractures resulting from 
trivial causes.” 

The first case in the literature was re- 
ported by Armand (4) in 1716. Accord- 
ing to von Recklinghausen (5), 30 cases 
of osteogenesis imperfecta (osteopsathy- 
rosis congenita or fragilitas ossium con- 
genita) were known in the literature to 
1910. This number has been greatly in- 
creased since the utilization of the roentgen 
^ rays in diagnosis. A thorough clinical and 
probably the first anatomical description 
was made by von Lobstein (6) in 1833. 
The term ‘‘Lobstein’s disease” is still en- 
countered, to which he applied the name 
“idiopathic osteopsathyrosis.” 

Great confusion has existed in the past 
and continues to exist in contemporary 


literature with reference to the classifica- 
tion of brittle and soft bones. Such a 
situation is easily understandable when it 
is considered that in many instances of 
abnormality of the bones there is no known 
etiology, and in some cases there is failure 
to represent even a recognized syndrome. 
Knaggs (3) has divided this disease into 
four types: the fetal form, the infantile 
variety, the third variety affecting child- 
hood and adolescence, and the fourth 
variety the disease of middle and old age. 
Fairbank (7), who has given this disease 
considerable regard, has also described four 
different types, as follows: 

1. The fetal — similar to Knaggs’ (3) No. 1. 

2. The honey-combed bone type — older 
children, extreme fragility, large un- 
ossified areas in the bone, no definite 
family history. 

3. The slender bone type — similar to 
Knaggs’ (3) No. 3 or fragilitas ossium 
tarda. 

4. The marble bone type or Albers-Schon- 
berg disease. The last is undoubtedly 
a variety of osteogenesis imperfecta, 
but is often considered as a separate 
entity because so many cases have now 
been described. Fairbank has excluded 
Knaggs' doubtful adult form. 


* Presented before the Radiologieal Society of North Babcock (8) has classified idiopathic 
America, at Pittsburgh, Nov. 2S-Dec. 2, 1938. fragility in the following manner : 
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1. Hereditary type. Hereditary hypopla- 
sia of the mesenchyma. 

2. Non-hereditary congenital type. 

(a) Osteogenesis imperfecta congenita, 

(b) Osteogenesis imperfecta tarda (os- 

teopsathyrosis) . 

3. Non-hereditary acquired type. Osteo- 
sclerosis fragilis generalisata. 

4. Senile type. Osteoporosis, 

Key (9) has given to the cases which 
show hereditary characteristics, such as 
china blue sclerte, a tendency to fragilitas 
ossium, hereditary deafness, and hyper- 
motility of the joints, the name “heredi- 
tary hypoplasia of the mesenchyme,” 
claiming that the abnormalities seem to be 
due to defects in the development of some 
of the tissues which arise from the mesen- 
chyme. 

The etiology is unknown, however, sev- 
eral theories have been advanced. Key 
(9) and Kersley (10) believe that this dis- 
order is due to “congenital instability of 
the mesenchyme.” Weber’s (11) studies 
led to the conclusion that the functional 
location in this disorder is in the walls of 
the blood vessels and the composition of 
the intercellular substances, l&aus (12), 
Wyatt and McEachern (13) found evi- 
dence of changes in the glands of internal 
secretion. Some investigators suspect a 
faulty metabolism resulting from various 



Fig. 1. Skull, lateral view, showing marked 
thinning of the calvarium *. marked degree of 
osteoporosis and decalcification. 


endocrine disturbances. However, the en- 
docrine glands have been found normal at 
necropsy by Kraus (12), and recently by 
Hennessy (14). The ealcium and phos- 
phorus content of the affected bones is 
normal. Others consider a developmental 
anomaly of the mesoblast. Bauer (15) was 
one of the first to advocate this theory. 
He suggested a deficiency of all mesen- 
chymal tissues and showed histological ab- 
normalities in bone, cartilage, and tooth 
pulp. The disease may be due to a de- 
ficiency in phosphatase production. This 
“phosphate-splitting enzyme” was de- 
scribed by Robison (16) in 1923. It is 
most plentiful in ossifying portions of 
normal bone. Robison’s (16) theory has 
reeeived support in the work of Kay (17), 
who finds that the osteoblasts and hyper- 
trophied cartilage cells secrete this en- 
zyme. Kay feels that the deficiency of 
bone formation with abnormal softening 
permits a slow leakage of phosphatase into 
the blood, perhaps by being “squeezed 



Fig. 2. Skull, anteroposterior view, showing 
marked thinning of the bones of the calvarium, 
decalcification, and osteoporosis: marked widen- 
ing of skull between the parietal bones. 
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out” of the pliable bone, and that the 
uniform rate of renal excretion permits a 
steady rise in the blood concentration of 
the enzyme. However, Smith and Mitch- 
ell (29) find, in reviewing the literature, 
that the blood phosphatase usually is 
normal in osteogenesis imperfecta, being 
moderately increased only in some younger 
children. 

THE CLINICAL ASPECT 

According to Knaggs’ (3) classification, 
we have : 

1. The fetal form in which the case is still- 
born or survived only a short time. 
Numerous fractures of the ribs and long 
bones, especially of the extremities, are 
found. Some of these fractures may 
have united. Ossification of the skull is 

' incomplete. The skull is little more 
than a membranous bag. 

2. The infantile variety, which is a continu- 
ation of the fetal disease, and may sur- 
vive a few months or a year or two, is 
less severe than the fetal t 3 rpe. They 
drag along with numerous fractures oc- 
curring with the least touch, and tlie 
skull does not show the membranous 
bag type, and the development of the 
cranial vault is more complete, though 
still very imperfect. 

3. The third variety is the one affecting 
childhood and adolescence, and has been 
termed “osteogenesis imperfecta tarda” 
and “idiopathic fragilitas ossium.” In 
this type of case the infant is apparently 
bom healthy and may have a normal 
childhood except for fractures occurring 
in the long bones from the slightest 
cause. There is often some evidence 
of defective cranial ossification, but 
in other cases the changes may be so 
slight as to be almost absent upon clini- 
cal examination. Some of these cases 
show a tendency, as the patient ad- 
vances in age, toward less liability for 
fractures to occur. Heredity frequently 
plays an important part in some of these 
cases. There may be two or three of 
these children affected, and occasionally 
a whole family, and more rarely several 
generations will show the taint. The 
cases which show hereditary tendencies 
in particular, have a gray-blue coloration 
of the sclera. 

Looser (IS) pointed out that these cases 

of multiple fractures presented the same 


pathological peculiarities as the infantile 
cases, and suggested for them the designa- 
tion of ‘‘osteogenesis imperfecta tarda.” 
It is this third variety in which we are es- 
pecially interested. 

Certain cases of this type show heredi- 
tary characteristics, the most outstanding 
of which is the blue sclera, which Henschel 
(19) first noted in 1831. In 1848, Cor- 
naz (20) pointed out the relationship be- 
tween these multiple fractures and the blue 
sclera. Deafness often appears in this 
disease after 20 years of age, as was men- 
tioned by Van der Hoeve and de Kleijn 
(21) and Bronson (22) simultaneously in 
1918, and is probably due to otosclerosis. 
This condition accompanies the blue sclera 
and the brittle bones in 40 per cent of the 
cases. Heredity was a factor in 28 per 
cent of the cases collected by Fairbank 
(7, 23). The shape of the skull is a char- 
acteristic sign. The forehead is broad 
with the parietals tending to bulge over 
the ear, giving the face a sort of triangular 
appearance. There may be a laxity of 
the ligaments and miseellaneous abnor- 
malities of the teeth, nails, and hair. One 
or more of these symptoms may be asso- 
ciated with the brittle bones. It was to 
this class of cases of hereditary fragilitas 
ossium, associated with the blue sclerae, 
that Key (9) has given the name of 
“hereditary hypoplasia of the mesen- 
chyme.” The tendency to brittle bones 
becomes less frequent as the patient ad- 
vances in age. 

4. The fourth variety is the disease of 
middle life or old age. Osteogenesis 
imperfecta, in an active state, is of rare 
occurrence in later life. Cases have 
been reported which have been quiescent 
and later have had a relapse and showed 
activity. A case was reported by Or- 
merod, in 1859, in which the patient 
lived to be 68 years of age. 

ROBNTGBNOGRAPHIC STUDY 

The fetal type shows marked decalcifica- 
tion of all the bones. There are numer- 
ous fractures of the long bones and ribs, and 
the skull shows a few small, thin, isolated 
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plates of bone. The skull is practically a as “osteogenesis imperfecta,” “osteogene- 
membranous bag. The infantile variety sis imperfecta congenita,” “osteogenesis 
presents practically the same picture as imperfecta tarda,” and “osteopsathyrosis 



Fig. 3. Fig. 4. 

Fig. 3. Chest, showing osteoporosis of the ribs: old fractured ribs and clavicle: decalcification of the 
bones. Upper portion of chest is narrow. 

Fig. 4. Lower thoracic and lumbar spine and pelvis. Scoliosis of lumbothoracic vertebrae: kyphosis 
of the lumbar spine: marked osteoporosis of pelvis, and decalcification. 


the fetal type except that the condition is 
not so pronounced. The skull does not 
present the bag-type effect but the bones 
are extremely thin, especially the two 
parietals, and the anterior fontanelle is 
widely open. The third type, osteogenesis 
imperfecta tarda, shows evidence of old, 
united fractmes, marked bowing of the 
long bones, and decalcification. The long 
bones show marked thinning of the cortex 
and a narrowing of the shaft. There is 
usually some curvature of the spine and 
marked osteoporosis of all the bones. 

RE^^EW OF THE HISTOPATHOLOGY 

Almost all case reports, and almost all 
generalizations in text-books regarding the 
pathologic anatomy and histopathology of 
that osseous dystrophy known variously 


idiopathica,” are based on autopsies on 
infants. The present review is based on 
generalizations given by MacCallum (27) 
and Kaufmann (28) and on case reports 
with discussions by Knaggs (3), Smith 
and Mitchell (29), Hennessy (14), and 
Weber (11). Of these, Knaggs alone de- 
scribes a case in an adult, based on the 
study of a skeleton. 

There is more or less general agreement 
that the epiphyses exhibit no striking 
change, but most authors mention that 
ossification of the calcified cartilage col- 
umns is deficient; Knaggs and Hennessy 
ascribe this to insufficient, and to imma- 
ture, osteoblasts, respectively. Distor- 
tion of the trabecular pattern results. 

As regards the diaphysis, the perios- 
teum, when mentioned, is described as 
being thickened, except that Hennessy 
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considered it to be thin in his case. All 
who mention the cortex agree that it is 
either lacking, thin, or discontinuous. 
When present, it is composed of incom- 
pletely calcified and of uncalcified osteoid 
trabeculEe, often diminished in number, 
thin, unevenly stained because of uneven 
calcification, with irregular lamellae. These 
trabeculae are lined with osteoblasts and in 
many instances osteoclasts are numerous. 
Well-defined trabeculae are lacking in some 
cases. Their role is taken by a so-called 
“fiber-bone” of intercellular matrix, which 
later becomes calcified, and by fibro- 
blasts. Instead of the usual marrow and 
adipose tissues, the medulla is either fi- 
brous or lymphoid, supporting poorly cal- 
cified trabeculae. Often cortex and me- 
dulla are structurally indistinguishable, a 
sparse, thin matrix of abnormal trabeculae 
supported by stroma, extending from perios- 
teum to periosteum throughout the cross- 
section of the shaft. 

In the case occurring in an adult, Knaggs 
describes slender, elongated trabeculae with 
a fibrous laminated structure in some 
parts, while other portions resembled nor- 
mal laminated bone. Larger trabeculae 
presented an irregular excavation of the 
surface, the excavations being bordered 
by deeply eosin-stained thicker substance. 

Various abnormal types of callus for- 
mation are described at fracture sites. 
Kaufmann refers to a metaplastic bone 
formation; Smith and Mitchell to fibrillar 
healing with an increase in the number of 
trabeculee, and Weber to a callus of car- 
tilage and fiber bone. 

TREATMENT 

Glassner and Hass (24) studied the 
effect of thymus upon the healing of bone, 
and upon investigation it was found that 
in eases in which the thymus had been re- 
moved, fractures were slow in uniting, 
while William J. Ryan (25) reported two 
cases in which the administration of 
thymus gland by mouth had a beneficial 
effect upon this disease. Fleming, Ra- 
dasch, and Williams (1) reported im- 
provement after the administration of 


dilute hydrochloric acid, high protein 
diet, and cod-hver oil. Secord and Wilder 
(26) noted improvement in this disease 
after the daily injection of the thymus 
extract. 

CASE REPORT 

A white male, 26 years of age, was ad- 
mitted to York Hospital on the service of 
Dr. C. C. Spangler on Sept. 10, 1937, 
following an automobile accident. Trans- 
verse fractures of both tibiae and fibula, 
of the right femur, and of the second, 
third, fourth, and fifth ribs of both sides 
of the chest were demonstrated roentgeno- 
logically. Both legs were deformed from 
injuries in the past; the right femur was 
bowed anteriorly, and the right tibia and 
fibula were bent backward to form a semi- 
circle. 

It was learned that a series of frequent 
and readily produced fractures had oc- 
curred, beginning at the age of three years. 
The right leg had been broken thirteen 
times, requiring five open operations. The 
left leg had been broken four times. 
Many of these fractures followed negligible 
injuries, such as the jolts consequent to 
riding in a wagon. There had been vari- 
ous periods of hospitalization for these 
fractures. Dr. George E. Bennett, of 
Baltimore, tells us there were four admis- 
sions to the Children’s Hospital School of 
Baltimore between 1919 and 1924. He 
was in the Gettysburg Hospital on the 
service of Dr. J. McCrae Dickson in 1927 
and in 1928, and in the Hanover Hospital 
on the service of Dr. F. W. Wright in 1931. 
There also had been a previous admission 
to York Hospital in 1936, when he was on 
the service of Dr. John F. Bacon. 

Birth is said to have been normal, not 
difficult, spontaneous, and at full term. 
Infancy was uneventful and without in- 
dication of osseous disease until the age of 
three years. Dates of teething and of sit- 
ting up are not known, but he began to 
walk at about one year of age. It could 
not be remembered whether sclerse ever 
were blue. No other members of the 
family were afflicted with an osseous dys- 
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trophy. Eleven siblings were living and 
well: another had typhoid fever. There 
was no blood relationship between mother 
and father. 

Physical examination on admission re- 
vealed little of note beyond the pain and 
tenderness consequent to the recent in- 


of the middle third of the tibia, a com- 
minuted fracture of the middle third of 
the fibula, and a transverse fracture of the 
middle and upper thirds of the femur. 
There is marked bowing of the entire leg, 
extending from the acetabulum to the 
ankle. The bowing of this leg makes a 



F‘g- 5. Fig. 6. Fig. 7. 

Fig. 5. Humeri, showing thinning of the cortex; osteoporosis and decalcification. 

Fig. 6. Both forearms. Thin cortex; osteoporosis and decaleification. 

Fig. 7. Right femur, showing marked curvature; thin cortex; decaleification; osteoporosis. Recent 
fracture. 


juries and the deformities of older lesions 
previously mentioned. The blood pres- 
sure was 118/82, the pulse 108, respiration 
24, temperature normal. The hair of the 
scalp was sparse. Repeated urinatyses 
were normal. The hemoglobin estimation 
was 14.5 gm., the red blood cell count 
4,610,000, the white cell count 5,900. 
The blood Kahn test was negative. The 
blood calcium determination was 8.9 mg. 
per 100 C.C., the blood phosphorus 2.2 mg. 
The body height was 160 cm. (5 ft. 3 in.). 
Roentgenological studies are summarized 
below. 

ROENTGENOLOGICAL STUDIES 

X-ray Examination of Right Leg (Sept. 
10, 1937). There is a transverse fracture 


complete circle. There is marked decalci- 
fication of bones, with some osteoporosis. 

X-ray Examination of Left Leg (Sept. 
10, 1937). — There is a transverse fracture 
of the lower third of the tibia and fibula, 
3 cm. above the articulation. Marked 
decaleification, with some osteoporosis, is 
present. 

X-ray Examination of Skeleton Gener- 
ally (Oct. 6, 1937). — The skull shows 
marked osteoporosis, with thinning of all 
the bones of the calvarium. The trans- 
verse diameter of the skull shows marked 
widening between the parietal bones. 
There is some shortening of the vertical 
diameter of the skull. The sagittal di- 
ameter is increased. The mandible shows 
an extreme degree of osteoporosis and 


LUTZ AND PUSCH:. OSTEOGENESIS IMPERFECTA TARDA 


397 


numerous teeth, have been lost; there is 
marked absorption of the alveolus of all the 
remaining teeth. 

The thoracic cage shows marked nar- 
rowing of the upper half of the chest. 
There is evidence of numerous old frac- 
tures of the ribs, also of both clavicles. 
There is pronounced osteoporosis of all the 
bones. There is some scoliosis of the lower 
thoracic vertebrse. 

There is marked scoliosis of the lum- 
bar vertebrae, with marked lordosis of 
the lower lumbar vertebrae and sacrum. 
The osteoporosis is not so pronounced 
in the bones of the spine. All the bones 
of the pelvis show some osteoporosis. 

The right leg has been described. The 
left leg shows marked bowing outward. 
There is evidence of an old fracture of the 
middle third and a Lane’s plate is 
si(u. This fracture shows good union. 
Both humeri show some bowing outward, 
with some osteoporosis. The same con- 
dition exists in the ulna and radius. 

X-ray Examination of the Tibia and Fib- 
ula, Left Side . — ^This shows some bowing 
of the tibia, with pronounced bowing of 
the fibula. The fracture of the lower 
third of the tibia and fibula has been 
mentioned previously. The hands and 
feet show some osteoporosis of the carpus 
and metacarpus. The phalanges show 
little change. 

In addition to the marked bowing and 
osteoporosis, there is pronounced decalci- 
fication of all the bones and a pronounced 
degree of thinning of the cortex of the 
bones of the extremities. There is little 
evidence of all the numerous old fractures 
which have occurred. The recent frac- 
tures of the left leg which were x-rayed 
on Dec. 9, 1937, show the absence of callus 
formation. 

Amputation of the right leg at the up- 
per third of the femur was performed by 
Dr. C, C. Spangler on Sept. 21, 1937. 
A plaster cast was applied to the left leg 
at this time. The post-operative course 
was uneventful except for a prolonged 
period of hospitalization during which time 
the fractured left leg healed very slowly. 


The patient was discharged from the 
hospital on Feb. 11, 1938, with a brace on 
the left leg. A description of the am- 
putated right leg follows. 

THE SPECIMEN 

Gross Description . — A right leg am- 
putated 28 cm. above the lower extremity 
of the femur. The leg is bent into the 
shape of a hook. Soft tissues everywhere 
are edematous and atrophic. The femur 
is bowed outward, with the crest of the 
convexity 22 cm. above the lower ex- 
tremity of the bone, to form an angle of 
30 degrees. The surface of the bone is 
smooth and there is no evidence here of a 
healed fracture. There is a recent, 
transverse, comminuted, ununited .frac- 
ture of tibia and fibula near mid-length, 
with hemorrhage into the soft tissues at 
the site; the synovial cavity of the knee 
joint also is filled with blood. No callus 
or other evidence of healing and repair is 
observed. Tibia and fibula are bowed 
outward, with the crest of the curve well 
below the fracture site, 10 cm. above the 
lower extremity of the tibia, to form an 
angle of 45 degrees. Tibia and fibula 
here are “fused.” Femur and tibia have 
narrow shafts; at one point below the 
fracture the tibia has a diameter of 8.5 
mm. 

All bones are abnormally soft. They 
can be cut with a knife, but with resist- 
ance, while very little resistance is en- 
countered on sawing across them at most 
points. Femur and tibia have solid, gray, 
granular shafts, with no cortex-medulla 
demarcation, throughout a series of cross- 
sections made, medullary cavities being 
obliterated by apparent osteoid tissue. 
But a longitudinal section of the lower 20 
cm. of the tibia reveals that such a struc- 
ture is not constant throughout tlie length 
of the tibia. Along the convexity of the 
curve a cortex is lacking, while along the 
concavity it is hard and compact, although, 
throughout most of the length, entirely 
inconspicuous, being 0.5 mm. or less 
thick; at the site of angulation it attains 
a thickness of 2 mm. At this site the sur- 
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face is rough: elsewhere it is smooth. 
Osteoid tissue fills, or replaces, the medul- 
lary cavity down to a point 1 cm. above 
the articular surface of the lower extrem- 
ity. Here a sharply demarcated zone of 
loose, fatty, and cancellous structure in- 
tervenes between the osteoid tissue and 


teoid tissue. At the point of fusion of 
tibia and fibula the osteoid tissue filling the 
shaft of the tibia is continuous with osteoid 
tissue obliterating the shaft of the fibula at 
this site, while above and below this 
point cortex and medulla of fibula are of 
grossly normal structure. The talus and 



Fig- 8. Fig. 9. 

Fig. 8. Lower third of right femur, tibia, and fibula. Marked degree of osteoporosis; thin cortex; de- 
calcification; marked curvature of the tibia and fibula. Recent fractures of the tibia and fibula. 

Fig. 9. Left femur, showing thin cortex; osteoporosis; decalcification; old united fracture; Lane plate 
si(u. 


the articular cartilage; the cartilage is 
thin and unassociated with a layer of com- 
pact bone. The sharp but irregular de- 
marcation between the compact gray os- 
teoid tissue and the loose, fatty, cancellous 
tissue is striking. The cancellous tissue 
along the border of osteoid tissue contains 
a little red marrow. One or two areas, 
about 1 cm. in diameter, within the osteoid 
tissue, are more white in color than the 
remainder. Near the area of curvature a 
few sclerosed areas occur within the os- 


metatarsal bones resemble the lower centi- 
meter of the tibia in having a loose, fatty, 
and cancellous interior and a thin carti- 
laginous surface. 

Microscopic Description . — Sections of 
the talus, a metatarsal bone, and of the 
lower epiphyseal extremity of the tibia 
present osteoporotic (probably from dis- 
use) but otherwise generally normal struc- 
tures, with thin trabecute and cortices, 
normal periosteum and fatty marrow. 
There are, however, occasional small areas 
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in which fibrillar and fibroblastic tissue, mal trabeculie on the diaphyseal side, con- 
instead of adipose tissue, intervenes be- trasting with a fatty marrow and sparsely 
tween trabeculae. In one such area well distributed, thin but otherwise normal 
within the epiphysis of the lower extremity trabeculae on the epiphyseal side, 
of the tibia, the associated trabeculae are The shaft or diaphysis of the tibia con- 
abnormal, irregular in shape, and mark- sists of a column of fibrillar connective 
edly unevenly stained, quite apparently tissue supporting a network of abnormal 



Fig. 10. Fig. 11, 

Fig. 10. Left tibia and fibula, showing thin cortex; osteoporosis; decalcification and some curvature 
of both bones. 

Fig. 11. Longitudinal hemisection of lower 20 cm. of the right tibia, with lower portion of fibula attached, 
showing the marked curvature, “osteoid” tissue filling the medulla of the diaphysis, relatively normal epi- 
physis, absence of cortex along convexity of curvature, sclerosed along concavity of curvature. 


but little calcified. The structure of this trabeculse, bordered in part only by perios- 
small patch is characteristic of the struc- teum, in part by a thin, weak, imperfectly 
ture of the shafts of tibia and femur, formed cortex, and in part — along the 
This epiphysis is sharply demarcated from concavity of the curt^e— -by a sclerosed 
the diaphysis, a fibrocellular marrow sup- cortex of essentially normal structure, 
porting numerous, rather bulky, abnor- The connective tissue supporting the os- 
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Fig. 12 (upper left). Absence of cortex: fibrocellular replacement of fatty marrow. Surface of shaft of 
tibia. 

Fig. 13 (upper right). Sharp demareation between normal epiphysis and abnormal diaphysis. Lower 
end of tibia. 

Fig. 14 (lower left). Medulla of diaphysis of femur. Poorly formed, calcium-deficient trabeculae, without 
lamellae and without any appreciable organization, of bizarre shape, are supported by a compact fibrocellular 
stroma. But little of their surfaces is composed of an osteoblastic edging. Osteoclastic activity here is 
prominent. 

15 (lower right). Medulla of diaphysis of tibia. The same general structure as that of the medulla 
of the femur. Here, however, very few osteoblasts and osteoclasts are seen, and the trabeculae are still more 
imperfect and more bizarre. Irregularly disposed zones of variable density replace the normal lamellar 
structure. 
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teoid trabeculae is loose and edematous, 
composed of cells mth very narrow thread- 
like processes and ovoid or irregularly 
spherical, finely vesicular, yet in many 
instances relatively compact, rather small, 
nuclei. Many have the stellate shape 
characteristic of pre-osseous connective 
tissue. As the bizarre trabeculae are ap- 
proached the tissue is more cellular, and 
a gradual transition to apparent osteo- 
blasts, incompletely bordering the tra- 
beculae, can be traced. Osteoclasts occur 
in scattered areas. Dilated lymphatic 
vessels are conspicuous. Some areas are 
rather densely cellular. 

The trabeculae present markedly vari- 
able structures. A few are relatively nor- 
mal in size and shape, stain homogene- 
ously with eosin (except for included bone 
cells), and have sharply defined periph- 
eries edged with fibroblasts and osteo- 
blasts, yet are devoid of lamellae. How- 
ever, almost all trabeculae are composed of 
two or more irregularly shaped, indented 
zones of deeply stained, partly calcified 
substance, contrasting sharply with very 
pale uncalcified zones or areas which in 
many instances have poorly defined periph- 
eries difficult to distinguish from adja- 
cent fibrillar connective tissue. There is 
no uniformity of distribution of these 
zones, either occupying a peripheral or a 
central location within the trabecula in 
different instances. Some trabeculse are 
very thin and uncalcified. Some have 
very irregular, bizarre shapes. All tra- 
beculse contain bone cells. Lamelte and 
Haversian canals are seen only in the 
thicker, more normal, sclerosed portions of 
the cortex. Thinner portions of the cortex, 
when present, have a structure analogous, 
in lesser degree, to the trabeculae of the 
interior of the shaft, just described. 

The structure of the shaft of the femur 
is essentially the same as that of the tibia. 
Here, however, some trabecute have ir- 
regular, indented peripheries presenting 
the excavated appearance described by 
Knaggs. With such excavations promi- 
nent osteoclasts are associated. 

The point of fusion of tibia and fibula 


(probably the “callus” of an old fracture) 
presents the same structure as that of the 
tibia. 

SUMMARY 

The clinical, roentgenological, and struc- 
tural features of a case which, we feel, 
should be classified, as osteogenesis imper- 
fecta tarda, occurring in a white male 26 
years of age, are described. The literature 
is reviewed. 
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DISCUSSION 

■ Lester A. Smith, M.D. (Indianapolis, 
Ind.) ; The essayists have presented a very 
interesting case and a good review of the 
literature on this subject of osteogenesis 
imperfecta. The tarda type is not com- 
mon, and, as the essayist has said, his- 
tological studies on this form have been 
greatly lacking. 

Out of a considerable number of cases of 
osteogenesis imperfecta which we have ob- 
served at the Indiana University Hospitals, 
the congenital and infantile types have 
outnumbered the tarda type some sixteen 
to one. I have not had the opportunity of 
studying any case of the tarda type with 
such well marked deformities as has been 
shown. 

There are two particularly interesting 
features of the case that has just been pre- 
sented. In the first place, it has been noted 
by various writers that the tarda type 
seems, in many of the instances at least, to 
lose the tendency to brittleness of bones 
after passing puberty, although in some in- 
stances the tendency to fractures does not 
occur until the third or fourth decade of 
life. 

In the second place, the case is somewhat 
exceptional also in that the bony structures 
were found to be so greatly deficient. In 
these older patients of the tarda type, it 
has been noted in many cases that the 
bones tend to be normal in their clinical 
and radiographic appearance, and yet they 
will be brittle. 

As to the etiology, as the essayist has 
said, there is a verj^ great deal of confusion 


of opinion. There is overlapping of two 
types — the hereditary and the non-heredi- 
tary. We might emphasize that whereas 
there is no great reason for error in classi- 
fication as to the individual case as judged 
from the radiographic appearance, there is 
much conflict of ideas as regards the eti- 
ology and proper classification of the vari- 
ous types. 

As to etiology, we might first consider 
the endocrine relationships, for instance. 
It has been noted by many writers that 
no morphological changes in ductless 
glands have been found as a constant or as 
a frequent feature, and yet several cases are 
on record in which a great deal of improve- 
ment has followed treatment of the cases 
of osteogenesis imperfecta by the admin- 
istration of either fresh thymus tissue or 
thymic extract. 

It has also been noted that such pa- 
tients, if they can be nursed past puberty, 
lose in great part the tendency to fractures. 
It has occurred to me that this should 
offer an interesting field for the study of 
the effects of treatment by gonadotropic 
or actual sex hormones to see what might 
occur. So far as I know, no such studies 
have been made. 

It has been stated with regard to the 
hereditary type in particular that it is 
due to a deficiency of the mesenchymal 
tissues; others have spoken about an 
accidental deficiency of the mesenchyma 
in the non-hereditary types, yet we should 
keep in mind that various cases have been 
reported in which there is a deficiency in 
the dental enamel as well as in other parts 
of the teeth and, as we know, the former 
arises from the ectodermal layer. 

I feel that, in view of the rarity of re- 
ports of histological findings in the tarda 
type, the essayists have made a real con- 
tribution in this study they have presented. 

Arthur R. Bloom, M.D. (Detroit, 
Michigan) : I was interested deeply in the 
paper, but a thought occurred to me as I 
was listening to it. 

The etiology put forth by both the essay- 
ist and discussant seems to be due to a 
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lack of thymus gland or, the corollary, that 
treating tkese patients with thymus would 
help them. I was just wondering about 
this, particularly since several years ago we 
were all indiscriminately treating thymus 
glands with x-ray and in that way reducing 
the thymus gland. 

How many of these patients who have 
been treated with x-ray for their thymus 
glands have developed this condition? 

J. Fletcher Lutz, M.D. {closing): I 
want to thank Dr. Smith for his interest 
in this paper and the privilege that Dr. 
Doub gave me of having him open the dis- 
cussion. I also want to thank Dr. Bloom 
for his question- — -which I am unable to 
answer. Some of the men who, have done 
quite a lot of these treatments can answer 
that better than myself. 

I would like to say that I have prepared 
this paper very carefully. I only skimmed 
over it, and I hope it will be published be- 
cause it covers a subject which is of so much 
interest to all of us and is such a rare con- 
dition in adult life. The symptoms of our 


case started at the age of three, when he 
had his first fracture, and thirty -three frac- 
tures followed up to the age of twenty-six. 

To me, it is a typical case of osteogenesis 
imperfecta tarda, which was confirmed by 
my associate. Dr. Pusch. I am sorry he is 
not here to say a few words about the 
pathology. 

The work that has been done has been in 
instances of the disease in youth, childhood, 
and not in adult life. In fact, there are 
very few reported cases. Up to 1910, there 
were only 30 cases of osteogenesis imper- 
fecta tarda reported. 

As to the treatment, one case was treated 
at the Mayo Clinic, in which they claimed 
excellent results from thymus extract. This 
came in as a surgical case; we made no 
effort to treat him. How this young man 
got along -with one leg drawn up in a circle 
and the other very much deformed, is a 
mystery to me. 

I want to say that I feel it is a privilege 
to be here and to present this paper. I 
think the pathological work that has been 
done on this is a credit to Dr. Pusch. 
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^HE discovery of mitogenetic radiation 
I was first reported by Professor A. 

Gurwitsch, in 1923. There followed a 
slowly increasing number of publications 
on the problem which came to its highest 
level in 1932-1934, and is now followed by 
a decreasing number of publications. Lit- 
tle attention was paid to the problem in 
the early years of its reported discovery, 
but later it played a prominent part in 
many diseussions on the causes of cell di- 
vision, and as a possible tool for diagnostic 
purposes. It was also used as the explana- 
tion of many biologic phenomena, the in- 
terpretation of which seemed obscure. 

The wide application of the reported 
phenomenon to problems in biology which 
are often of the most involved type has de- 
tracted from the most important ques- 
tions, viz., is mitogenetic radiation a well 
established scientifie phenomenon; can the 
existence of this radiation be proven by 
any investigator with proper training who 
uses the appropriate procedures? 

There is considerable doubt about these 
points in the minds of many research 
workers, in spite of the more than 700 arti- 
cles and the dozen books on the subject. 

I will shortly review a few details of the 
characteristics of the radiation and the 
procedure in its detection and manipula- 
tion. Mitogenetic rays are reported to be 
ultra-violet radiation of the wave lengths 
from 1,900 to 2,600 A., of an intensity of 
from ten to several thousand quanta/cm. 
sec., and are said to be emitted by many 
biologic materials and by chemical reac- 
tions. This radiation is supposed to cause 
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increased cell division in certain biologic 
materials, to initiate or to speed certain 
enzymatic reactions, and to cause the 
emission of so-ealled secondary radiations 
in many biologic materials which are them- 
selves not able to emit primary radiation. 

Mitogenetic radiation is emitted in dis- 
crete wave length bands. The width of 
these bands has been determined to 3 A. 
(Decker, 4)! The wave lengths are more 
or less typical for the chemical reactions 
taking place. A biologic process will give 
a spectrum which is composed of bands 
emitted by the chemical reactions respon- 
sible for the biologic process. This offers 
an apparently simple method of following 
the chemieal processes in biologic materials 
in vivo without interfering with their nor- 
mal functions (Hollaender, 6). 

Biologic and physical methods have been 
reported to be successful in the deteetion 
of mitogenetie rays. Most of the work is 
done with biologic material. The detectors 
in most common use are yeast and bacteria. 
With both organisms use is made of the 
fact that when a relatively old eulture is 
transferred to a fresh medium, the cells do 
not begin to divide at once but go through 
an apparent rest period of several hours. 
The length of the rest period depends on 
the age of the culture, the nutrient, the 
temperature, and on other environmental 
factors. Cultures which have been exposed 
to mitogenetic radiation have been re- 
ported to come out of the resting period 
earlier than the control cultures. Thus 
the main point in these detecting methods 
is to determine “growth” in such an exact 
maimer that the slight difference between 
exposed and control can be recognized 
readily. The growth in yeast is determined 
either by the increase in the percentage of 
buds, by the increase in the total number 
404 
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of yeast cells, or by increase in volume of 
the yeast. The percentage of buds is de- 
termined by microscopic counts of fixed 
and stained smears; the total number of 
yeast cells by counting in a blood-counting 
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Fig. 1. A typical bacterial growth curve, repre- 
sented by the solid line. Growth of a bacterial 
culture after exposure to a mitogenetic ray sender, 
indicated by broken line. Redrawn from Wolff 
and Ras. 

chamber, and the total volume of yeast by 
centrifuging the yeast suspension in modi- 
fied mycetocrit tubes. In the bacterial 
work the number of bacteria is determined 
either by direct microscopic counts, by 
plate counts, or by a modified plate 
method. In addition to yeast and bacteria, 
a score of other materials, such as onion 
roots, bone marrow, eye tissue, enzymes, 
certain chemical reactions, colloid reac- 
tions, etc. , have been used. But of all these 
materials only yeast and bacteria haAre 
been retained as standard detecting ma- 
terials. 

A typical experimental set-up for the 
detection of mitogenetic radiation is ex- 
tremely simple, as can be seen from Figures 


2-A and 2-B. For the detection of a 
mitogenetic radiation spectrum a fairly 
light-strong quartz spectrograph is used. 
The place of the photographic plate is 
taken by blocks of agar, the surface of 


puartz plate 

Vfeast 1 Yeast Yeast 



Fig. 2-A. 


Quartz, iiube. containing sendei- 



Fig. 2-B. 

Fig. 2. Typical e.\perimental arrangements for 
the detection of mitogenetic radiation. A. In- 
duction e.\periraent using yeast as both sender and 
detector (muto-induction). B. Arrangement for 
induction experiment with a chemical or enzymatic 
reaction as sender, and bacteria as detector. 

which is covered with a fine layer of yeast, 
or by vessels containing the detector in a 
liquid suspension. Each block or tube 
covers a definite region of the spectrum 
(Fig. 3). 

The following factors are usually re- 
ported to be of greatest importance for 
the detection; the age of the culture; the 
medium of exposure; the concentration of 
the organisms during exposure, and the 
separating surfaces between sender and 
detector, the time of exposure, the treat- 
ment of the detector after exposure, and use 
of a proper sender. 

The age of the culture should be such 
that a well-defined “lag” phase is present. 
In spite of the fact that beerwort, beef 
broth, and serum are highly absorbing for 
ultra-violet radiation of the mitogenetic 
waA'-e lengths (1,900 to 2,600 A.), these ma- 
terials are supposed to be good suspension 
media for the detector. The explanation 
given is that these substances are good 
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secondary senders and that they transmit 
the effect from and to the cells below the 
surface. The acceptance of “secondary 


After exposure the detector is handled so 
that the effects can be brought out most 
clearly. Thus, for instance, in the bud- 



Fig. 3. Arrangement for spectral analysis of mitogenetic radiation. I. Source of radiation in chamber 
with quartz window; II. Rotating disk; III. Entrance slit of spectrograph; IV. Agar blocks with surface 
layer of yeast — blocks separated from each other by celluloid strips, and V. Plate holder. Newer experimen- 
tal arrangements have a very well adjusted exit slit. {After Gurwitsch.) 


radiation” is very important to the under- 
standing of the mitogenetic radiation 
phenomenon. 

Exceedingly dilute as well as highly con- 
centrated suspensions have been reported 
to be successful. Crystalline quartz is re- 
ported to be most advisable, but substances 
such as thin glass plates and Japan lacquer 
sheets, which do not transmit or which 
transmit but little radiation between 1,900 
and 2,600 A. have been used successfully. 
The distance between sender and detector 
has been as little as a few millimeters or 
as much as a meter or more when an optical 
system is used. In the study of mitogenetic 
emission spectra, a distance of more than 
a meter has been used successfully in spite 
of the fact that considerable amounts of 
radiation are absorbed in the optical system 
(Hollaender, 6). 

The time of exposure may be a few 
seconds or as much as 60 minutes. A more 
efficient way of adjusting the time has been 
interrupted exposure. Over-exposure will 
produce negative effects. It is customary 
to make several exposures of which at 
least one is to give the proper result. 


counting method the effect can be deter- 
mined after a few hours of incubation; in 
the mycetocrit method the effect can be 
determined only after incubation over- 
night. 

Special precautions must be taken as to 
the condition of the sender, which must be 
such that it promises to be most reactive. 
To give typical examples, bacteria or yeast 
are good senders only when they are in 
their “log” phase, the phase of most active 
growth. Blood recovered from an animal 
can be mixed with a MgS 04 solution and 
used at once, or it can be absorbed on filter 
paper, dried, and the filter paper torn and 
mixed with a few drops of distilled water 
and used at once for the detection. Devia- 
tions from this procedure are not advisable. 

The description just given implies that 
the use of biologic detectors is a simple, 
well-outlined procedure and reproducible 
by anyone acquainted with fundamental 
biologic technic. Of the more than 700 
publications on the subject, the majority 
definitely imply this. It is not necessary 
to give specific references here since in 
the abundance of material this point of 
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view is obvious. But I feel that such 
confidence is not justified, since this ig- 
nores the results of the group of workers 
who have not been able to repeat such work 
in spite of the fact that they have followed 
in the greatest detail the technic of the so- 
called “successful” workers. It also ig- 
nores the fact that “successful” workers 
have lately admitted that the detection 
methods in the hands of the most “suc- 
cessful” workers may give unreliable and 
at times negative results. Periods of in- 
actmty of the biologic detectors sometimes 
last for a few days or weeks or months or 
in one case for years. Rahn (11) states in 
his book, “Imdsible Radiations”; “As a 
rule, the investigators do not discuss these 

periods of failure ” He then gives 

a list of possible reasons for failure: 

Distmrbance of short radio waves (sug- 
gested by Gurwitsch). 

Change in the sensitivity of the detec- 
tor culture (Wolff and Ras). 

Retarding effect of human radiation 
(Rahn). 

Climatic changes. 

Cosmic rays. 

Sun-spots. 

Terrestrial magnetism. 

Other causes. 

If we keep in mind these possible but ap- 
parently far-fetched explanations for nega- 
tive results, we can see the difficulty of 
obtaining a clear-cut positive or negative 
decision on the existence of this radiation. 
Most investigators who have received 
negative results hesitate to publish then- 
findings. In the last years three publica- 
tions have appeared which I wish to discuss 
in greater detail. 

Kreuchen and Bateman (10), working in 
Heidelberg, exposed liquid yeast cultures 
to typical mitogenetic senders, that is, 
yeast grown on agar; bacteria; pulp made 
of the medullar plate of the onion; pulp 
of sarcoma in Ringer solution, and glucose 
at 35 ° C. The experiments were conducted 
in large groups and in cases in which the 
mnnber of these groups was not great, the 
mnnber of duplicates in each group was 


large and should have given positive re- 
sults. But the authors concluded that no 
demonstrable effect was visible and they 
feel that if mitogenetic radiation exists, it 
must be below 3 X 10^ quanta/cm. Vsec. 

Westenberg (14), working in Amster- 
dam, attempted to repeat the work of 
Wolff and Ras. He co-operated with the 
Utrecht laborator}’-, learning the technic of 
handling slide cells and in every way co- 
operating with one of the most successful 
laboratories in Europe. His conclusion was 
that the slide-cell method gives too large 
an error and that the accepted positive 
results are not reliable. An exchange of 
cultures with the Utrecht laborator}' took 
place but these cultures obtained from 
Utrecht were inactive. Westenberg con- 
cluded that the results of Wolff and Ras 
were, at least during the Summer of 1935, 
unreproducible. 

Hollaender and Claus (8) in an extensive 
investigation tested in detail the mitogen- 
etic effect. They used mainly bacteria as 
detectors, and in a smaller number of ex- 
periments, yeast. They investigated care- 
full}^ the reliability of the bacteria for 
statistical investigation, the effect of a large 
number of factors such as light, tempera- 
ture, pre^dous histor}' of the detectors and 
senders, medium for exposure, material of 
separating surfaces, distance between 
sender and detector, time of exposiue, 
methods of treating the bacteria after ex- 
posure, etc. They give an abundance of 
statistical material and describe a large 
variety of senders. The conclusion of then- 
investigation is that it is not yet an estab- 
lished fact that the existence of mitogenetic 
radiation is detectable by biologic ma- 
terials. 

I have been informed that M. N. Barnes, 
a former co-worker of Professor Rahn 
(2), attempted to repeat at the University 
of Rochester her own and Professor Rahn’s 
experiments with yeast. No mitogenetic 
radiation was detectable. 

The detection of mitogenetic radiation 
by physical means suggests itself. The 
only promising physical tool for the detec- 
tion of radiation of an intensity approach- 
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ing that of mitogenetic rays is the modified 
Geiger-Miiller counter first described by 
Rajevvsky (7). A large number of attempts 
have been made to detect mitogenetic ra- 
diation by means of this instrument. Here, 


of surfaces and occasionally finds one of 
sufficient sensitivity. 

Barth (3), who first worked in Gerlach’s 
laboratory in Munich and later worked in 
Gurwitsch’s laboratory in Leningrad, giyes 
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Fig. 4. Fig. 5. 

Fig. 4. Diagram illustrating mitogenetic induction through a secondary radiator. 

Fig". 5. Spectral analysis of mitogenetic radiation from rabbit blood, and identification of the bands. (J?e- 
drawnfrom Goliscbewa.) G, Glycolitic spectrum; N, spectrum of peptid cleavages, so-called NHj spectrum; 
K, spectrum of creatin-phosphate cleavage; P, phosphatase spectrum; O, oxidation spectrum and ?, lines of 
unknown origin. 


again, some of the investigators report suc- 
cess while some were unable to obtain un- 
controvertible evidence that mitogenetic 
radiation can be recognized by the Geiger- 
Miiller counter. A typical circuit and a 
Geiger-Miiller counter are shown in Fig- 
ure 5. 

In all the work published on the Geiger- 
Miiller counter, more or less the same 
circuit has been used although certain 
modifications have been made in the design 
of the cell as used by the different investiga- 
tors. It is difficult to evaluate the results 
of these different tests and practically the 
only way to do this is to evaluate the sensi- 
tivity determination of the counters them- 
selves. If these determinations are made 
in such a manner that no doubt can be cast 
on them, it is only necessary to repeat the 
work and to see whether duplicate results 
can be obtained. 

It would lead too far to go into all the 
physical aspects of the work on the Geiger 
counter. It is sufficient to discuss the four 
latest publications on the subject. Audu- 
bert (1) uses the Geiger counter for the 
detection of radiation given up by chemical 
reactions. His sensitivity determination, 
as far as can be concluded from his experi- 
mental data on the subject, is open to 
serious criticism. He tries a large number 


extensive tables showing clear-cut positive 
results with the Geiger counter. He used 
a variety of senders, but in all his extensive 
investigation he has not, until the date of 
this report, given any indication of his 
sensitivity determination. For this reason 
his results cannot be evaluated. 

Siebert and Seffert (13), using a set of 
matched counters, reported in a number of 
publications definitely positive results. 
They, too, fail to give sensitivity deter- 
minations. 

Hollaender and Claus (8), in a detailed 
study of the properties of the modified 
Geiger-Miiller counter, made careful sensi- 
tivity determinations and have come to 
the following conclusions: The calibration 
of the counter indicates that the high 
sensitivity sometimes reported for the pho- 
toelectric surfaces used in these cells is 
greatly overestimated by many investiga- 
tors. The counter used set an upper limit 
of 500 quanta/cm.^/sec. for mitogenetic 
radiation, this being about the limit of 
sensitivity of their counter. 

It would appear from these results that 
at the present stage of the investigation it 
is not yet possible to conclude from the 
evidence brought by these physical detec- 
tors that the existence of mitogenetic radia- 
tion is proven by them. 
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Since mitogenetic rays are thought to be 
ultraviolet radiation of definite wave 
lengths, it should be possible to imitate 
them by means of artificial radiation of 
these same wave lengths. A few investiga- 


of colony-forming organisms, followed by a 
period of retarded growth (Hollaender and 
Curtis, 9) . The energy necessary to produce 
this effect is of an entirely different order 
of magnitude, i.e., several million times 



Fig. 6. Diagram of Geiger-Miiller photon counter (G-M-III), with simplified accessory circuits. 


tors have reported positive results by using 
artificial radiation, but there seems to be 
considerable evidence that ultraviolet ra- 
diation of proper wave length and of the 
intensity reported for mitogenetic radiation 
has no stimulatory effect. If we radiate 
bacteria or yeast with ultraviolet radiation 
of the proper wave length and sufficient 
intensity to kill a large percentage of the 
bacteria or yeast, the surviving organisms 
show, when transferred to a nutrient me- 
dium after irradiation, an apparent increase 


that reported for mitogenetic rays. It 
would seem, then, that we are dealing here 
with a phenomenon of great importance 
to general radiation work, but of little di- 
rect significance to the mitogenetic problem. 

If we look at the results of mitogenetic 
investigations on the basis of the discussion 
of detecting methods, we are surprised at 
the extent to which these methods have 
been used in the investigation of some of 
the most involved of biologic and chemical 
phenomena. 
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The most striking from the ph 5 >'sical- 
chemical point of view is the anal 3 ^sis of 
mitogenetic spectra (Fig. 6). If we con- 
sider the weakness of the radiation ivhich 
is emitted, it is interesting to note that 
there should be sufficient radiation left 
after passing through the spectrograph to 
be separated into a number of wave length 
bands! 

Earlier publications on this problem re- 
port that blood of health}’’ persons will emit 
mitogenetic radiation; the blood of persons 
suffering with malignant tumors did not 
radiate. The tumor itself -will radiate 
either when in contact with other tissues or 
when removed, minced, and mixed •i\dth a 
glucose solution. Later papers report that 
blood radiation also disappears or is weak- 
ened considerabl}'- as a result of staiu^ation, 
hea^’ 3 ’• physical work, senility, or when 
serious diseases such as pernicious ane- 
mia, leukemia, scarlet fever, syphilis, pneu- 
monia, or severe depression are present. In 
one of ’the latest publications Siebert (12) re- 
ports that radiation ceases when the blood 
of a healthy person is mixed with the blood 
of a cancerous person in the proportion of 
1:1. However, radiation, in most cases, 
will not cease if blood of individuals suffer- 
ing from other radiation-inhibiting diseases 
is mixed with blood from normal persons. 
WTien healthy blood of groups A or B is 
mixed, radiation stops, and when healthy 
blood of groups A or B is mixed with blood 
of groups O or AB, radiation continues 
(Siebert and Seffert, 13). 

Extensive data have been reported in re- 
gard to ner\’e radiation. Spectrum analyti- 
cal work shows typical mitogenetic spec- 
tra emitted by resting ner\’’es, by the pulp 
of resting nerces, b}’ nerves excited by in- 
cision, by emission at different distances 
from the point of electrical excitation, by 
emission at different distances from the 
point of mechanical excitation, by emission 
of radiation of the optic nerv’e excited by the 
illumination of the ej’e (Rahn, 11). 

Extensive re\dews on the application of 
mitogenetic anatysis to many biologic 
problems are available (Gurwitsch, -5, 
Rahn, 11, and Siebert, 121. 


We. have shown that the methods of de- 
tection of mitogenetic radiation are not 
reliable in the hands of the most experi- 
enced investigators reporting positive re- 
sults; i.e., periods of ability to detect are 
interspersed with periods of definite failure. 
In the hands of other investigators the de- 
scribed methods consistently give negative 
results. I feel that we must conclude that 
the detection of these rays rests at present 
on an unsound basis. An evaluation of the 
results of the use of these methods must 
wait. For onl)’ after the detecting methods 
have been perfected can they be used as a 
truly scientific tool. 
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THE VALUE OF THE X-RAY EXAMINATION OF THE SELLA TURCICA 
IN THE SAGIHAL POSITIONS' 

By Dr. PEDRO L. FARlfJAS, Havaim, Cuba 


IjjlN June, 1937, we presented before the 

Internal Medical Society of Havana, 

“Estudios Clinicos,” a paper related to 
the x-ray examination of the sella turcica 
in the sagittal projections, describing a 
new technic. 

Although it is true that we have at- 
tained precision in the diagnosis of the al- 
terations of the sella turcica as observed in 
lateral films of the skull, we believe that 
the sagittal views of the sella — antero- 
posterior and postero-anterior — add many 
interesting details of great value to the 
diagnosis. To the description of the tech- 
nic and the information obtained in the 
examination of the sella turcica in these 
positions, we shall refer in this article. 

When an anteroposterior film of the 
head is taken so that the central ray is 
parallel to a plane passing the frontal 
protuberance and the external auditory 
canal, the sella turcica will be projected 
in the foramen magnum (Fig. 1). In this 
film we can see the anterior clinoid proc- 
esses, the upper part of the sphenoidal 
sinuses, and the dorsum sella with the 
posterior clinoid processes (Fig. 2). 

When the postero-anterior film is taken 
so that the central ray is parallel to a plane 
passing through the external auditory canal 
and the frontal protuberance, we have the 
occipital projection (Fig. 3). In a film 
thus obtained, we can see the posterior 
clinoid processes, the dorsum sella, and 
the petrous portion of the temporal bone 
(Fig. 4). The lateral view of the head, 
taken routinely before the sagittal posi- 
tions, will help us to find the point of 
election on the frontal bone through which 
the central ray should pass. We may 
draw a line on the film crossing the ex- 
ternal auditory canal, the sella turcica, 
and the foramen magnum, that will leave 


the frontal bone at the point of election 
(Fig. 5). The point thus selected at the 
frontal bone will vary according to the 
tj^e of head. In the platybasia type it 
will be lower than in the normal head, 
while in the basal kyphosis it will be 
higher (Fig. 6). 



Fig. 1. Patient in position for the frontal 
projection. The central ray is parallel to a plane 
passing by the frontal protuberance and the 
e.xternal auditory canal. The rod shows the 
direction of the central ray. 

In order to obtain a diagnostic film, 
careful centering is necessary so that the 
view _ may be symmetrical. Also, the 
technical detail, such as a fine focus tube, 
long cone, and Bucky diaphragm, must be 
taken into consideration. A rod fastened 
to the cone shows the direction of the cen- 
tral ray, thus allowing the technician to 
change the inclination of the head, to 
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Fig. 2. Fig. 3. 

Fig. 2. Plate taken in the fronto-occipital projection. Here we may see the anterior clinoid processes, 
the dorsum sella with the posterior clinoid processes, and the central depression of the dorsum due to the bed 
of the hypophysis. 

Fig. 3. Patient in position for the occipital projection. The central ray is parallel to a plane passing the 
frontal protuberance and the external auditory canal. The rod shows the direction of the central ray. ’ 



Fig- 4. Fig. 5. 

Fig. 4. Plate taken in the oceipital projection Here we may see the dorsum sella with the posterior 
clinoid processes. 

Fig. 5. Lateral view of the head with a line passing through the sella turcica, the external auditory canal 
and the foramen magnum showing the point to be selected at the frontal bone. 
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make certain that the central ray is di- and vertical diameters of the sella turcica 
rected parallel to a plane that passes by measured in the lateral view and the trans- 
the frontal protuberance and the external verse diameters measured in the sagittal 



Fig. 6 {above). Schematic drawing showing the direction of the central ray in the 
different types of skulls. 

Fig. 7 {beloio). C. M., white, 20 years old. Normal development until puberty; 
then she began to show evident signs of hyperpituitarism. She is very tall and 
presents amenorrhea. In the lateral view of the skull the sella appears normal in all 
its aspects. The diameters are within normal limits, there are no signs of atrophy 
of the dorsum, nor depression of the floor. The sagittal view shows a well localized 
zone of atrophy of the dorsum, extending to the right border. 


auditory canal. We are now using 100 
milliampere-seconds with the fine focus of 
the rotating anode tube, SO kv.p., at 40 
inches distance, changing the kilovoltage 
according to the size of the head. 

The transverse diameter of the sella 
turcica may be easily measured on the 
films taken in the sagittal projections, 
thus adding a new measurement to antero- 
posterior and vertical diameters of the 
sella obtained in the lateral view of the 
head. We have measured 50 normal sellas 
and found that the average transverse 
diameter is, in the male patient, 2 cm. and 
in the female patient 1.8 cm. It is of 
great interest to compare the longitudinal 


projections. In the sagittal projection 
we have another view to observe, namely, 
the alterations that are produced in the 
sella turcica in cases of intracranial hyper- 
tension, intracellular tumors, the cerebral 
tumors situated in the middle cerebral 
fossa, and those situated at a greater 
distance from the sella which have been so 
well studied in the lateral fi lm s. 

We will refer here only to the value of 
the examination in the sagittal projections 
of the sella turcica in cases of pituitary 
adenomas. We have cases of hyper- 
pituitarism in which the sella is absolutely 
normal in the lateral position, while in the 
sagittal views we are able to see a well- 
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localized zone of atrophy of the dorsum described, we must always keep in mind 
sella which may be due to a small pituitary the possibility of sellar anomalies. Usu- 



Fig. 8 {above). A. R., white, 45 years of age. During the last two years she has 
presented intense cephalalgia, asthenia, dizziness, nervous alterations, hypophysial 
obesity. The campemetric examination shows the first phases of bitemporal heman- 
opsia (Dr. G. Alamilla). The lateral film shows slight atrophy of the dorsum. The 
sagittal view shows marked atrophy of the right half of the dorsum with partial 
destruction of the right posterior clinoid. 

Fig. 9 (Zie/oju). C. F., white, 59 years of age. Typical acromegaly. All symptoms 
have improved with hypophyseal radiation. The lateral view of the skull shows a 
large and deformed sella, with depression of the floor and marked atrophy of the 
dorsum. The sagittal view shows the atrophy of the dorsum with complete destruc- 
tion of its right half. 


adenoma that as yet does not show in the 
lateral ydew (Fig. 7) . As soon as the tumor 
increases in size, the signs of compression 
appear and the sella begins to be deformed. 
The lateral view will show some atrophy 
of the dorsum sella and a slight depression 
of the floor. In the sagittal projection the 
atrophy or destruction of the dorsum sella, 
generally eccentric, will show very plainly 
(Fig. 8). When in the presence of changes 
in the dorsum sella, as the ones just 


ally it does not show blurring at the edges, 
like that we see when in the presence of 
tumoral destruction, nor do we see the 
dense lines of osteal reaction caused by the 
adenomatous compression; the anomalies 
have, as a rule, exceedingly sharp and de- 
fined edges. If the tumor continues to 
grow, the destruction of part of the sella 
continues and may destroy half of the 
dorsum (Fig. 9). In acromegaly, we may 
see atrophy or destruction of half of the 
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dorsum sella, alternating with the con- sagittal views, and they may even aid him 
densation of the other half due to the in the selection of the route for operation. 



Fig. 10 {above). 1. T., white, 36 years of age. Typical acromegaly with amenor- 
rhea and severe cephalalgias. All symptoms improved by pituitary irradiation of 
three fields: two temporal and one frontal, each receiving 1,500 r. The lateral view 
of the skull shows a very large and deformed sella with marked depression of the 
floor. The sagittal view of the sella shows the destruction of all the lower part of 
the dorsum with condensation of its upper part. 

Fig. 11 {below). R. P., white, 45 years old. Typical acromegaly. The lateral 
view of the skull shows a very large and deformed sella, with marked depression of 
the floor and atrophy of the dorsum. The sagittal view shows the e.\tension of the 
tumor to the sphenoidal body and the middle cranial fossa on the left side with 
destruction of the anterior left clinoid process 


general condensation of the bones of the 
head (Fig. 10). If the tumor continues to 
increase, as is the rule, getting extremely 
large, the destruction of the sella may be 
more or less complete and the tumoral 
process may be seen extending into the 
neighboring structures (Fig. 11). 

The surgeon may obtain better informa- 
tion of the tumoral extension from the 


CONCLUSIONS 

We believe that the radiographic study 
of the sella turcica in the sagittal pro- 
jections adds a very important contribu- 
tion to the signs that may be obtained in 
the lateral view. These signs are of the 
utmost importance in the radiotherapeuti- 
cal and surgical treatment of the tumors of 
the hypophysis. 


RETROPERITONEAL CYST WITH AGENESIA OF THE KIDNEY 

By KARL KORNBLUM, M.D., and JOSEPH A. RITTER, M.D., Philadelphia 


From the Departments of Radiology and Pediatrics of the Graduate Hospital of the University 

of Pennsylvania 


II N children, neither the presence of a 

retroperitoneal cyst, nor agenesia of a 
''' kidney, is a common occurrence. As a 
combined finding it has never been reported 
in a child, to our knowledge, and only once 
in an adult (1). The case herewith re- 
ported is of interest, not alone for its rarity, 
but more because it afforded a most dif- 
ficult and puzzling diagnostic problem, as 
all such cases are prone to do. It is be- 
cause of this practical aspect of the case 
that it is being recorded in the literature. 
The embryological implications arising from 
a study of this case also made it of more 
than usual interest. 

M. W., female, born May 30, 1933, 
weighing 8 pounds 5 V 2 ounces, a product 
of apparently healthy Jewish parents. 
During the first six months of life she 
presented various feeding problems. At 
six months of age, vomiting became a con- 
spicuous symptom, with recurrences in 
varying degrees of severity, until quite 
recently. The child was slow to sit alone, 
and the eruption of teeth first occurred at 
the age of 11 months. At 14 months 
of age, her weight was 22 pounds 5 
ounces, the liver was palpable 3 cm. be- 
low the costal margin, and although the 
abdomen was slightly prominent, it was 
soft and not distended. When seen at 
19 months, her weight was 25 pounds 
3 ounces and she was in good general 
health. She suffered repeated upper res- 
piratory infections, associated with otitis 
media and otorrhea. From the latter 
part of May to November, 1935, it was 
noted that the abdomen was becoming 
unduly large and although roentgen ex- 
aminations of the abdomen and gastro- 


intestinal tract were advised, these pro- 
cedures were not consummated. When 
seen again in May, 1936, at the age of 
three years, the child’s abdomen seemed 
even larger and roentgen examination was 
again advised. 

The patient was admitted, on Sept. 29, 
1936, to the Pediatric Service of Dr. 
Howard Childs Carpenter, at the Gradu- 
ate Hospital, to determine the cause of 
the enlarged abdomen. On admission, the 
child was entirely symptomless. She was 
a poorly nourished, dark-complexioned 
girl, a little over three years of age. Her 
manner was pleasant, she was co-opera- 
tive, and did not appear acutely ill. A 
tremendously enlarged abdomen made her 
quite conspicuous (Fig. 1). Hypertri- 
chosis of the arms and legs was noted. 
There was no evidence of venous obstruc- 
tion, and no manifestation of osseous 
rickets. The abdomen was pendulous 
when the child was erect, while in the 
prone position it gave the appearance of 
‘‘running over” laterally, like an egg con- 
tained only in its sac. No discrete mass 
could be palpated but a distinct fluid wave 
was ehcted and one obtained the impres- 
sion of free fluid in the peritoneal cavity. 
The weight of this mass was evidently re- 
sponsible for a moderately severe lordosis 
which resulted in a waddling gait. The 
greatest circumference of the abdomen 
was 25 inches. In other respects, the 
child’s condition was good. 

It is interesting to note the various 
diagnoses that were suggested as investi- 
gation of this patient progressed. The 
tentative diagnoses on admission were (1) 
Hirschsprung’s disease, (2) atonia of the 
large bowel, (3) congenital anomaly of the 
abdominal musculature. Of the various 
diagnostic procedures resorted to, the 


‘ Read before the Philadelphia Roentgen Ray So- 
ciety, Nov. 4, 1937. 
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roentgen studies proved the most en- 
lightening. Since the gastro-intestinal 
tract was suspected, a roentgen examina- 
tion of this system was first requested. 

Roentgen Examination (Oct. 1, 1936). — 
The chest was negative by fluoroscopic 
examination. The esophagus, stomach, 


genital failure of rotation of the entire 
gastro-intestinal tract could not be ex- 
cluded.” 

A roentgen examination of the colon by 
barium enema was done. The entire 
colon was in the left side of the abdomen, 
with a homogeneous area occupying the 



Fig. 1. Fig. 2. 

Fig. 1. Appearance of the patient on admission to the hospital, showing the markedly protuberant abdomen. 

Fig. 2. In the gastro-intestinal examination the stomach, duodenum, and small intestine were pushed 
up beneath the left dome of the diaphragm by a large mass in the right abdomen. 


duodenum, and small intestine were nega- 
tive for any organic lesion. The stomach, 
duodenum, and small intestine were 
crowded up beneath the left dome of the 
diaphragm by a large mass in the right 
abdomen (Fig. 2). There was a distinct 
hypomotility through the entire gastro- 
intestinal tract. At the 24-hour examina- 
tion the cecum and appendix were clearly 
visualized in the upper left abdomen 
(Fig. 3). 

“The abnormal position of the gastro- 
intestinal tract suggested displacement by 
a large abdominal mass, although a con- 


right half (Fig. 4). No other abnormality 
was found in the colon. The conclusion 
was as follows: ‘‘Congenital failure of 
rotation of the right half of the colon. 
One must consider the possibility of a 
cystic mass of congenital origin producing 
the homogeneous appearance of the ab- 
domen. The possibility of a renal tumor 
is suggested and an intravenous urogram 
is recommended.” 

Clinically the hirsutism suggested the 
possibility of an early adrenal tumor or 
ovarian cyst. Of special interest is the 
fact that at no time could a mass or tumor 
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be felt. According to one observer, the 
abdomen was like a “rubber balloon filled 
vdth egg white,” flabby, soft, and running 
over the sides. Neither was there any 
definite signs of movable, uncontained 


A urological consultant advised cystos- 
copy and retrograde pyelography. 

Laboratory findings showed repeated 
urinalyses with specific gravity varying 
from 1.012 to 1.031. On the first few days 



Fig. 3. Fig. 4. 

Fig. 3. At 24 hours the cecum and appendix were found in the upper left quadrant of the abdomen, with 
the remainder of the opaque meal in the descending colon. 

Fig. 4. A barium enema showed the entire colon in the left abdomen. 


fluid. It was also stated that “it is not 
conceivable that any soft-tissue tumor 
could possibly push loose and up into the 
left upper quadrant, the ascending colon 
and cecum from their normal anchorage.” 

From an intravenous mogram done on 
Oct. 6, 1936, the following conclusion was 
reported; “Evidence of slight compensa- 
toiyr hypertrophy of the left kidney in 
association with non-visualization of the 
right urinary tract (Fig. 5). Area of in- 
creased density involving the entire right 
half of the abdomen; possibilities t.- be 
considered are hydronephrosis non- 

functioning kidney, Wilms’ tumor, and 
congenital cystic kidney.” 


after admission, acetonuria was present. 
Blood counts, feces examinations, and 
blood chemistry were negative. T.P.R. 
were normal throughout the stay in the 
hospital. 

A gastro-enterological consultant was of 
the opinion that first consideration should 
be given to a cyst of the right kidney, 
although a mesenteric, pancreatic, or 
ovarian cyst could not be excluded. He 
could detect no solid tumor mass or en- 
largement of the liver. He felt that a 
surgical exploration was indicated and 
favored an anterior approach, although 
this should be left to the surgeon. 

A surgical consultant also advised ex- 
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ploration and did not feel that any addi- 
tional information which might be ob- 
tained from cystoscopy would warrant the 
general anesthesia which would be re- 
quired for this purpose. 


neum. It extended roughly from the liver 
above to the pelvis below. The posterior 
peritoneum was opened and the cyst wall 
grasped. A suture was placed around an 
area which was then perforated with a 



Fig. 6. Fig. G. 

Fig. 5. An intravenous urogram showed non-visualization of the right kidney and ureter. There is a 
compensatorj'' hypertrophy and hyperfunction of the left kidney. 

Fig. 6. The retroperitoneal cyst removed at operation. When distended with air it measured 25.3 X 23 X 
17 cm. 


The patient was discharged Oct. 9, 
1936, because her parents wished to have 
her at home for two weeks before opera- 
tion. She was re-admitted on Oct. 27, 
weighing 37 pounds 12 ounces. She was 
operated upon by Dr. Walter E. Lee on 
Oct. 30, 1936. 

Report of Operation . — The pre-operative 
diagnosis was abdominal cyst arising from 
the right ovary or from the mesentery. 
The operation consisted of an excision of a 
retroperitoneal cyst. The anesthesia used 
was 85 mg. avertin per kilogram of body 
weight, and ether. Right paramedian 
incision 10 cm. in length, reaching from the 
right costal margin to nearly the horizontal 
ramus of the pubis. The cyst could be 
seen as a large bluish-colored sac filled 
with fluid, situated behind the perito- 


trochar and cannula and the cyst evacu- 
ated of approximately 2,500 c.c. of straw- 
colored fluid. The cyst was then bluntly 
separated from the posterior parietal struc- 
tures, by exposing the aorta from the 
margin of the renal vessels down to the 
sacrum and then the vessels of the pelvis 
down to the rectum. All of the blood 
vessels which were attached to the wall 
were ligated with black silk. At the lower 
end of the cyst wall the right fallopian 
tube and ovary were separated and re- 
placed in the pelvis. The right kidney 
and ureter were not encountered. As with 
all retroperitoneal cysts, there was no 
actual pedicle and as a result many blood 
vessels required ligation. The post-opera- 
tive diagnosis was retroperitoneal cyst. 

Gross Pathologic Examination (by Eu- 
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gene A. Case, M.D.). The cyst when dis- 
tended with air measures 25.3 X 23 X 17 
cm. (Fig. 6). The wall is of paper thinness 
and in the preserved state resembles 
parchment. The inner surface is smooth. 


albumin, 0.504 per cent; globulin, 0.617 
percent; ratio, 1:.08. 

Microscopical Examination . — “The wall 
of the cyst is thin, composed of dense 
fibrous tissue and lined with flat unidenti- 



Fig. 7. Fig. 8. 

Fig. 7. A barium enema done after operation shows the colon in practically its normal position. 
Fig. 8. The patient before and after operation. 


Attached to the outer surface is a small, 
soft, bean-shaped structure measuring 2.5 
cm. long, 1.5 cm. wide, and 1 cm. thick. 
It is brownish and at one pole there is a 
small cyst. The cut surface reveals typi- 
cal kidney structure. No kidney pelvis 
and ureter appear to be present though the 
organ is well formed otherwise but diminu- 
tive in size. It is possible that the pelvis 
has been destroyed or compressed by the 
growing cyst. 

Fluid in the Total volume re- 

ceived, 2,500 c.c. ; specific gravity, 1.008; 
non-protein nitrogen, 34 mgs. per 100 c.c. 
of fluid; total protein, 1.12 per cent; 


fied cells. Loose areolar tissue carrying 
blood vessels and infiltrated with scattered 
leukocytes is attached to the outer sirrface 
of the cyst. In the medulla of the kidney 
there are more or less rounded spaces, 
much larger than tubules, lined with 
broad columnar cells. These spaces prob- 
ably represent an atypical pelvis and ca- 
Hces though they are not lined with transi- 
tional epithelium. They are not normal 
in their arrangement though the rest of the 
kidney is apparently normal except for 
its small size, the presence of a coagulum 
in a few of Bowman’s capsules, and a collec- 
tion of lymphocytes in one area.’’ 
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The patient’s recovery was rapid and 
uneventful. Although the right kidney 
and ureter had not been felt at operation, 
it was not known for a certainty whether 
or not these organs were present, therefore, 
on Nov. 18, 19 days after operation, re- 
examination of the urinary tract by means 
of intravenous urography was done. This 
again showed, “non- visualization on the 
right side. The left pelvis and ureter 
present an appearance quite similar to the 
previous examination. There is again 
evidence of compensatory hyperfunction on 
the left side. The bladder still presents an 
appearance suggesting that it is being 
pushed to the left.” 

Before operation it was thought that the 
non- visualization on the right side was due 
either to a temporary cessation of function 
or complete destruction of the kidney. 
It was hoped that, after operation, the 
right kidney would be visualized, indica- 
ting a return of function. Failure to vis- 
ualize the kidney made it necessary to 
consider repetition of the intravenous 
urogram at some future time. 

Since a congenital failure of rotation of 
the gastro-intestinal tract had been con- 
sidered before operation, it seemed advis- 
able to repeat the roentgen study post- 
operatively. At this examination the vari- 
ous portions of the digestive tract were 
found to have returned to their normal 
position with the exception of the cecum 
which was somewhat higher than normal 
(Fig. 7). 

The patient was discharged from the 
hospital in excellent condition on Nov. 21, 
1936 (Fig. 8). She has been under ob- 
servation by one of us (J. A. R.) since that 
time and has done exceedingly well. On 
May 12 of the following year the intrave- 
nous urogram was repeated and reported as 
follows; "Re-examination by means of in- 
travenous urography presents essentially 
the same appearance found in our previous 
examinations. There is non-visualization 
on the right side. Attention is called to 
two additional congenital defects, namely, 
non-rotation of the left kidney and marked 


widening of the symphysis pubis, both of 
which were present but not mentioned in 
our previous reports.” 

In view of the abnormal development 
at the symphysis pubis roentgen studies 
were made of various epiphyses. No 
other abnormality in epiphyseal develop- 
ment was found. 

Since the studies to date indicated an 
absence of the urinary organs on the right 
side it was considered advisable to have a 
cystoscopic examination of the bladder. 
Accordingly this examination was per- 
formed by Dr. L. F. Milliken on May 14, 
1937, rvith the following report: “The 
bladder was negative. The two sides of 
the trigone were perfectly normal and 
identical in conformation. There was, 
however, absence of the right ureteral 
orifice.” 

It seemed justifiable, from the accumu- 
lated evidence, to conclude that the large 
retroperitoneal cyst had arisen in the 
right kidney, the direct result of some 
congenital anomaly of development. 

DISCUSSION 

True retroperitoneal tumors are those 
lying in the retroperitoneal fatty tissue, 
not arising in an adult organ, and which 
are attached to the surrounding structures 
only by areolar tissue (2). Such tumors 
may be either solid or cystic. Retroperi- 
toneal tumors of urogenital origin have 
been reported as possessing glomeruli, 
renal tubules, rete structures, bone, hair, 
sweat glands, fat, smooth muscle, uterine 
mucosa, and chorion epithelium. Em- 
bryologically, this conglomeration of histo- 
pathology can be adequately explained on 
a common basis, namely, their derivation 
from remnants of the embr 3 >-onal urogenital 
system (3). We will confine our discus- 
sion to the cystic tumors of the retroperi- 
toneal space. 

Retroperitoneal cysts have been vari- 
ously classified, but from an embryological- 
anatomical standpoint, the following classi- 
fication by Handfield- Jones (2) seems most 
adequate. 
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1. Cysts of urogenital origin. 

(a) Pronephric. 

(b) Mesonephric. 

(c) Metanephric. 

(d) Mullerian. 

2. Mesocolic. 

3. Cysts arising in cell inclusions — terato- 

matous cysts. 

4. Lymphatic cj’^sts. 

5. Traumatic blood c 3 '-sts. 

6. Parasitic cysts. 

7. Developmental cysts in full}’’ formed 

organs. 

(a) Kidney. 

(&) Pancreas. 

Many of these terms are self-explanatory. 
Retroperitoneal cysts may sometimes be 
difficult to differentiate and classify even 
after operation and histopathological 
study. The developmental cysts are usu- 
ally unilocular, with smooth, fibrous sur- 
face, with or without a lining epithelium, 
and contents usually of a straw-colored, 
albuminous fluid of low specific gravity. 
Although the presence of primitive glomer- 
uli and kidney tubules in the cyst wall 
definitely proves these cysts to be of uro- 
genital origin, it is not held as a necessary 
criterion in their diagnosis (4). 

The presence of both a retroperitoneal 
cyst and agenesis of the kidney are ap- 
parently inextricably bound in their etio- 
logical basis, and by briefly reviewing 
kidney embr}’olog}’ (5, 6, 7, 8, 9) this 
association may in some degree be eluci- 
dated. 

The urinar}’’ system has its origin in 
common with the reproductive system in 
what is known as the urogenital fold, 
located on the posterior wall of the trunk 
of the embryo (Fig. 9). All embryonal 
kidney types are composed of a conglomer- 
ation of tubules, which have not only a 
common origin but to a considerable extent 
the same architecture. In the cephalic 
part of the urogenital fold there is early 
differentiated a system of tubules com- 
prising the most primitive kidney, known 
as the pronephros (Fig. 10). It is also 
referred to as the “head” kidney, because 
of its position, and is retained as a per- 
manent excretor}’ organ in such adult 


forms as amphioxus and certain lampreys. 
It is noted in the human embryo in the 
1.73 mm. stage, but soon degenerates, 
concommitantly with the development of 
a second, larger, and more complicated 
system of tubules, situated more caudad 
and known as the mesonephros. The 
only portion of the pronephros to remain 
is its main excretory duct, which passes 
downward to become continuous with the 
excretory duct of the mesonephros. This 
duct, known as the mesonephric or Wolf- 
fian duct, passes caudally to communicate 
with the cloaca (Fig. 10). The meso- 
nephros likewise develops from the uro- 
genital ridge and is first noted in the 2.5 
mm. embryo. It is retained as the per- 
manent excretory organ of larval fishes 
and amphibians. In the human embryo, 
it apparently has a temporary function, 
but its excretory tubules and corresponding 
part of the collecting duct subsequently 
become further modified to establish con- 
nection with the genital gland. Thus it 
becomes an integral part of the reproduc- 
tive system. 

The permanent kidney, or metanephros, 
arises in the pelvis from the caudal end of 
the urogenital fold. Its structure is simi- 
lar to that of the mesonephros, being 
composed primaril}’^ of tubules. In- the 
caudal end of the mesonephric or Wolffian 
duct, just before it joins the cloaca, the 
duct makes a sharp turn and at this bend 
there arises a small outgrowth which de- 
velops into the ureteric bud (Fig. 10) . This 
enlarges in the direction of the metanephros 
and gives origin to the ureter, pelvis, and 
collecting tubules. The free end of the 
ureteric bud expands to form the renal 
pelvis. This pelvic dilatation grows into 
the metanephros which has become sepa- 
rated from the more cranial portion of the 
urogenic ridge. As the ureter elongates, 
the pelvic portion surrounded by the 
metanephrogenic blastema ascends until, 
in the six-weeks embryo, it has reached the 
normal position of the kidney, opposite 
the second lumbar vertebra (Fig. 9). 
The glomeruli and secretory tubules are 
derived from the metanephrogenic bias- 
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tema, while the collecting tubules, calices, 
pelvis, and ureter are derived from the 
ureteric bud. 

The embryological development of the 
upper urinary tract, as outlined above. 


rogenic blastema forms a cap about the 
primitive pelvis and, as the pelvis grows 
cephalad, the former is carried along with 
it, both developing and differentiating as 
the combined mass takes its definite 



Fig. 9. Fig. 10. 

Fig. 9. Schematic diagram showing the urogenital fold on the posterior wall of the trunk of the embryo, the 
formation of the kidney from the metanephros and its ascent to its normal position opposite the second lumbar 
vertebra. 

Fig. 10. Schematic diagram to show the relationship of the pronephros, mesonephros, and metanephros. 


permits many possibilities for anomalies to 
occur. Failure of certain portions of this 
system to develop, interference with growth 
by constriction from blood vessels and other 
adjacent structures, account for many of 
the anomalous conditions to be found in 
the adult urinary system. To enumerate 
and describe the origin of the many anom- 
alies that may occur is beyond the 
province of this contribution. Attention 
will be confined to the factors involved in 
producing the retroperitoneal cyst with 
agenesis of the kidney occurring in the 
patient whose case history forms the basis 
of this report. 

Should the ureteric bud not reach the 
metanephros, the differentiation into pel- 
vis, ureter, and tubules does not occiur, 
and the upward migration of the kidney is 
not possible. In fact, the differentiation 
of the metanephrogenic blastema depends 
upon the presence of branches of the ureteric 
bud. Normally, the isolated metaneph- 


position in the retroperitoneal tissue op- 
posite the Second lumbar segment (Fig. 
9). Should the ureter not reach the 
blastema, the differentiation and migra- 
tion are not possible. When the ureter is 
absolutely absent, there is no trace of its 
opening into the bladder, and the trigone 
is reduced to half its normal size. Nichol- 
son (8) prophesied that the trigone will be 
natural in size and shape if the ureter has 
been obliterated and reduced to a thin 
cord, so that it is conceivably undemon- 
strable and the opening into the bladder 
obliterated. Although Nicholson had no 
evidence of this occurrence, the facts as 
presented in our case could very readily 
fulfill this prophecy. Should the ureter 
not reach the blastema various possibil- 
ities may occur. The blastema may dis- 
appear or may remain as a “cell rest’’ 
which may either undergo solid or cystic 
tumor formation. 

As to the origin of the large cyst, Kamp- 
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meier’s (9) obseiA’^ation on fetal kidneys 
is of considerable interest. He has shown 
that in the normal development of the 
kidne}' numerous small cysts occur. In 
the process of formation of the collecting 
tubules, as growth of the cellular elements 
of the kidney occurs, these small c3’-sts are 
pressed upon and thus obliterated. How- 
ever, it is not imcommon for a number of 
them to remain as permanent cystic 
structmres in the kidne5r Occasionally, 
such a cyst may grow to considerable size 
and assume clinical importance. This is 
apparently the origin of the cyst in our 
case. With increase in size of the cyst, 
there was obliteration of the pelvis and 
ureter, with failme of the kidney to con- 
tinue its growth. As the cystoscopic 
examination showed the trigone to be 
normal on both sides, it is inferred that the 
meter reached the nephrogenic blastema 
and migrated vdth it to about the normal 
position of the kidney. Subsequently, 
however, with incomplete differentiation 
in some structme of the kidney, a cj'^st 
formed and continued to receive secretion 
from that portion of the kidney which re- 
mained. As the cyst enlarged, atrophy of 
the meter and obliteration of the meteral 
orifice of the bladder occurred. 

The problem of diagnosis in such cases 
is one solved chiefiy by exclusion. To be 
differentiated are hydronephrosis, ovarian 
or mesenteric cyst, and cysts in other intra- 
abdominal organs. Of considerable aid 
are the roentgen examinations of the 
gastro-intestinal and urinar}' tracts and 
cystoscopy with retrograde pyelographjL 
Retroperitoneal cysts are usually asympto- 


matic and rarely obstruct internal organs, 
but ma}’- displace them. The marked 
expansibility of the abdominal waU prob- 
ably accounts for the absence of obstruc- 
tive phenomena. The hypertrophy of the 
opposite kidney is in accord with expecta- 
tion in cases of solitary kidney. It is 
noteworthy that there was remarkable 
and rapid improvement in the child’s 
general condition following operation, al- 
though the lordosis and waddling gait per- 
sisted. She became quite obese, with fat 
distribution characteristic of hypopitui- 
tarism. 


SOTIJIARY 

A case of agenesis of the kidney with 
retroperitoneal cyst is reported, with com- 
ments on the embryological implications 
of this associated anomaly. 
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SOME HISTOLOGICAL TUMOR VARIANTS AND THEIR 
INFLUENCE UPON RADIOSENSITIVITy^ 

By I. A. B. CATHIE, M.D., Manchester, England 
From the Christie Hospital and Holt Radium Institute 


the establishment of theradia- 
treatment of cancer has come 
cl aciies of problems relating to the 
pathology of tumors and the technic of ir- 
radiation. Chief of these are the avoid- 
ance of overdosage and the hkelihood of re- 
sponse of a given tumor to the amount of 
radiation to be delivered to it. Both of 
these problems are related to radiosensi- 
tivity, or the response of different tumors 
to a graded series of roentgen nnit doses. 

By the term radiosensitivity of a growth 
is meant its probability of resolution and 
cure under radiation therapy. Unfortu- 
nately, in clinical practice at the present 
time radiosensitivity is used to signify 
both the diminution in size of a tumor and 
the killing of it. Only in exceptional cir- 
cumstances is the ability to reduce the 
size of a growth without killing it of any- 
thing more than academic interest in rela- 
tion to the patient and his prognosis. 
Therefore, the term radiosensitivity will be 
used here as synonymous with radiocur- 
ability, denoting the ability to eliminate 
growth from a given treated area, and not 
having any relation to alteration in size 
per se. 

Work over a number of years, from that 
of Regaud and his co-workers (1) to the 
present time, has established the radio- 
sensitivity of different normal tissues and 
most of the histologic classes of cancer. As 
a general rule it has been found that the 
lettal dosage of a tumor is less than that of 
its parent tissue, and use is made of this 
knowledge in the avoidance of radiation 
necroses. 

It is a principle of radiation therapy 
that the basal-cell carcinoma is more radio- 
sensitive than that of squamous origin, 

' Part of a thesis approved for the Degree of Doctor 
of Medieine in the University of London. 



and that the squamous carcinoma, in its 
turn, is more sensitive than the columnar- 
cell carcinoma. Similarly, the relative 
lethal doses of some other types of tumor, 
such as lymphosarcoma and seminoma, 
are fairly well known. While within limits 
the different classes of tumor tend to main- 
tain their specific lethal dosage, yet ex- 
ceptions are frequent. What is considered 
to be a resistant growth may disappear 
under palliative treatment, while a usually 
sensitive tumor may prove entirely resist- 
ant. These variations from the normal are 
a constant source of worry to the radio- 
therapist, particularly with regard to the 
abnormally resistant growths, in which a 
knowledge of the probability of resistance 
would indicate surgical treatment. 

It is of considerable importance, then, 
to be able to judge from the histology of a 
tumor whether it is likely to be typical of 
its class as regards radiosensitivity. As 
yet, no reliable criteria of radiosensitivity 
have been established, and the usual prac- 
tice among pathologists is to assess the 
sensitivity of a tumor according to the de- 
gree of anaplasia it shows. 

In approaching the problem of the varia- 
tion in sensitivity of tumors of the same 
genesis, an attempt has been made to corre- 
late the histology of a large series of tu- 
mors with their clinical response to irra- 
diation. 


MATERIAL 

The material for this investigation was 
obtained in the pathologic laboratory of a 
cancer hospital in which approximately 
2,000 new patients are seen each year. 
Of those patients selected for radiation 
therapy, biopsy material was available 
from about 1,100 each year for five years, 
giving a total of some 5,500 sectioned tu- 
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mors from which to identify the radio- into account, and no five-year survival 
therapeutically atypical. rates have been estimated. In dealing with 

The atypical was sought from two direc- five-year figures such factors as mtercur- 
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Fig. 1. Fig. 2. Fig. 3. 

Figs. 1, 2. and 3. Spindle-cell carcinoma of squamous origin at sk-month intervals. (H. and E. XIOO.) 


tions. In the first place, any patient show- 
ing an abnormal response to treatment had 
his sections examined in the light of this 
response. Secondly, when any tumor 
showed a deviation from the typical histo- 
logic picture the patient was followed 
closely to see if this deviation could be cor- 
related with an abnormal response to ther- 
apy. By this means a considerable series 
of tumors became available for study. 

The bulk of the material referred for 
treatment consisted of growths of squam- 
ous- or basal-cell origin, from skin, mouth, 
pharynx, or cervix. The remainder con- 
stituted a fairly representative series of 
growths, with the exceptions that tumors 
of the thorax, abdomen, and brain were 
practically non-existent. 

Ail superficial tumors were biopsied 
when first seen. It has been a rule of the 
hospital that no biopsy should be per- 
formed through intact skin, so that, with 
few exceptions, biopsy from deep-seated 
tumors was not carried out unless super- 
ficial ulceration had occurred. This means, 
of course, that the number of tumors such 
as sarcoma and breast carcinoma is small. 
Some postmortem material has been avail- 
able to supplement these numbers. 

In assessing response to irradiation the 
clinical observations alone have been taken 


rent disease, League of Nations staging, 
and the presence of obvious or occult metas- 
tases must be considered, and it is felt that 
such factors, while undoubtedly influenc- 
ing the survival rate, have little to do with 
the actual response to irradiation of the 
primary tumor. Accordingly, case note 
annotations such as “clinically well” and 
“clinically poor response,” appearing after 
six months, have been assumed to refer to 
sensitive and resistant growths respec- 
tively. 

The various observations made will be 
considered under separate headings of cell 
type and situation. 

1. Squamous-cell Carcinoma . — ^The ma- 
jority of these tumors appeared to be of 
medium sensitivity, but some variant 
groups were recognizable histologically. 

A. The spindle-cell epithehoma has oc- 
curred frequently, and has nearly always 
proved to be a resistant tumor. In this 
material there were primary and secondary 
types. The primary type was found in 
normal situations and was not associated 
with any other disease. Four of these tu- 
mors were studied; all proved entirely 
resistant to irradiation, and appeared to be 
slower growing and slower to metastasize 
than the normal squamous type. Figures 
1, 2, and 3 show one of these growths at 
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six-month intervals. This occasioned a The secondary type of spindle-cell epi^ 
fair amount of pathologic discussion before thelioma occurred invariably iii association 
the diagnosis of spindle-cell epithelioma with lupus. Here it was felt that the 
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Fig. 4 {upper left). Transitional-cell carcinoma of esophagus. (H. and E. X80.) 

Fig. 5 {upper right). Secondary transitional-cell carcinoma in cervical tissues, from a facial primary. (H. 
and E. X80.) 

Fig. 6 {lower left). Squamous differentiation in a basal-cell carcinoma. (H. and E. XIOO.) 

Fig. 7 {lower right). Minute areas of keratinization in an atypical basal basal-cell carcinoma (H and E 
X150.) 


was decided upon. Irradiation had no ef- 
fect upon the progress of the growth, al- 
though. it will be seen that in successive 
biopsies the appearances suggest more and 
more a spindle-cell sarcoma. 


spindle form was due to the mechanical 
effects of the tumor bed. Whether the re- 
sistance of this tumor is due to the in- 
fluence of the tumor bed or to the cytologic 
morphology is not yet clear, but 11 of 16 
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in this group were entirely unresponsive to mous careinomas is seen in the lympho- 
irradiation, while three of the remainder re- epitheliomas of Sehmincke and Regaud 
curred within six months. (2, 3). This diagnosis was made six times 



Fig. 8. Fig. 9. 

Fig. 8. Post-irradiation basal-cell carcinoma showing a spindle cytology. (Weig- 
ert’s hematoxylin and van Gieson. XIOO.) 

Fig. 9. Tricho-epithelioma. (Iron hematoxylin and van Gieson. X80.) 


Minor degrees of spindle-cell formation, 
such as occurs so frequently in otherwise 
normal epitheliomas of the penis and vulva, 
appeared to have no effect upon the radia- 
tion prognosis. 

B. An analogue of the epithehoma on 
lupus was seen in the epitheliomas of the 
tongue in association with syphilis. Of a 
series of some fifty-odd of these cases, 
about one-half proved to be imduly re- 
fractory to irradiation. In these cases the 
spindle-cell formation seen in lupus was 
little in evidence, a fact which suggests 
that the tumor bed may play a bigger part 
in growth resolution than has been com- 
monly accepted. 

C. An analysis of 200 consecutive cases 
of squamous-cell carcinoma revealed no 
correlation of radiosensitivity and differen- 
tiation. In other words, no significant 
difference was noted between the responses 
of keratinizing and anaplastic tumors. This 
obserx’-ation is contrar}^ to the usually ac- 
cepted dictum that the more anaplastic a 
gronih the more sensitive it is to irradia- 
tion. The only exception is dealt with 
next. 

D. The most extreme anaplasia in squa- 


in the present series, and each of the tumors 
proved highly radiosensitive in contrast to 
the moderate sensitivity of the usual epi- 
thelioma. On reviewing the histology of 
these six cases, it was felt that the diagno- 
sis could stand unquestioned in only two, 
as a tumor of the lymphocyte series seemed 
as good a diagnosis in the remainder. 

Many of the lymphosarcomas are as sen- 
sitive as the lympho-epitheliomas, so that 
the extreme radiosensitivity of the latter 
does not constitute a pathognomonic fea- 
ture. In view of the difficulty in diagnosis 
of these tumors, and the fact that they re- 
semble lymphosarcoma so closely, one is 
inclined to agree with the opinion expressed 
by Dawson, Harvey, and Innes (4) that 
many, if not most, of the histologically 
diagnosed lympho-epitheliomas are in re- 
ality lymphosarcomas. 

E. A further subdivision of the squa- 
mous carcinoma has become evident and 
has been designated transitional-ceU carci- 
noma. As the name implies, the growth 
shows a cytology midway between basal 
and squamous cells. Morphologically the 
cells tend to lie in clumps with a palisaded 
edge, and some have been misdiagnosed as 
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basal-cell carcinomas, the true state of af- 
fairs being recognized only on tlie examina- 
tion of metastases. 

Apart from tlie uterine cervix and blad- 
der, 10 of these cases have been met with : 
four in the esophagus, four in the mouth, 
and two in the skin of the face and but- 
tock, respectively. They were all charac- 
terized by their marked radiosensitivity 
and early metastases. 

The esophageal cases were all examined 
postmortem and in every instance the pri- 
mary growth was cured both macro- and 
microscopically. Distant secondary de- 
posits were present in all four cases. Figure 
4 shows the histologic features of one of the 
primary growths. Figure 5 shows the ap- 
pearances in a cervical lymph node, from a 
patient whose tiny primary lesion of the 
cheek was diagnosed, from biopsy material, 
as basal-cell carcinoma. 

F. Two cases of Bowen’s disease in this 
series showed radioresistance, thereby con- 
firming Ewing’s opinion on the matter. 
The point is worthy of emphasis since many 
radiotherapists believe the condition to be 
sensitive. 

2. Basal-cell Carcinoma . — With the ex- 
ception of the highly sensitive growths, 
such as seminoma and thymoma, the basal- 
cell carcinomas are the most sensitive of 
the routine therapeutic problems. They 
present so many morphologic variations, 
however, that one is forced by experience 
to be extremely chary of using the word 
“typical” when referring to them. Tu- 
mors microscopically indistinguishable 
from basal-cell carcinoma have been as- 
sumed to have a varying genesis, and oc- 
casionally by some feature of differentia- 
tion they betray the possibility that they 
will not behave characteristically when 
subjected to irradiation. Certain of these 
features have been identified, and will be 
considered separately. 

A. Of the recurrent basal-cell carcino- 
mas, the majority show in the primary sec- 
tion areas of keratinization or prickle-cell 
formation. Apparently, directly any sign 
of squamous differentiation occurs, how- 
ever slight, the sensitivity of the tumor as 


a whole is changed from basal- to squa- 
mous-cell standards. In many of the early 
experimental papers on minimum lethal 
dosage, the work was vitiated by the fail- 
ure to realize the significance of this squa- 
mous differentiation. 

In reporting on such tumors, comment is 
always made on any squamous features, 
however slight they may appear. Figure 6 
shows an island of squamous differentia- 
tion in an otherwise regular basal-cell tu- 
mor, from a patient whose lesion proved 
atypically resistant. Figure 7 shows mi- 
nute areas of keratinization in a morpho- 
logically rather unusual type of basal-cell 
carcinoma which proved similarly resist- 
ant. 

B. While in most types of cancer each 
succeeding recurrence tends to be more 
anaplastic than the previous one, the post- 
radiation recurrent basal-cell carcinoma 
shows the same morphology but the cells 
assume a definite spindle shape as is seen 
in Figure S. Twenty-eight of these tumors 
were studied, and 22 of them were even- 
tually excised surgically. These figures 
indicate that if such recurrent tumors show 
a spindle cytology they should be referred 
to surgery immediately, before the sur- 
rounding tissues have been further devi- 
talized by more irradiation. 

C. There were few basal-cell variants 
to which a definite label could be attached. 
One syringoma and two tricho-epithelio- 
mas were identified, and all proved refrac- 
tory to irradiation. Figure 9 is a photo- 
micrograph of an original tricho-epitheli- 
oma which has never disappeared during 
the three years it has been under observa- 
tion. It has had two full courses of irradia- 
tion, as well as various otheri, treatments, 
and successive biopsies show a less well de- 
fined follicular arrangement and a more 
malignant appearance. 

D. The last group of atypical basal-cell 
carcinomas is comprised of those which 
produce cysts. The question of nomen- 
clature is at present in a vague state, and 
usually such names as “epithelioma ade- 
noides cysticum” and “adeno-epithelioma” 
are applied to them. Histologic precision 
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has not been attempted, and the tumorshave remainder were of squamous origin. There 
all been labelled cystic basal-cell carcinoma, were no sarcomas. 

although they differ considerably among Ewing (5), Boyd (6), and Illingworth 



Fig. 10. Fig. 11. Fig. 12. 

Figs. 10, 11, and 12. Various types of cyst in atypical basal-cell carcinomas. (H. and E, X150.) 


themselves cytologically and probably also 
in origin. 

Thirty-five of these tumors have been 
observed: 21 from the skin, 11 from the 
antrum and palate, two from the submaxil- 
lary, and one from the parotid gland. The 
salivary gland tumors may have a different 
genesis, but as they are histologically 
indistinguishable from the main group 
they have been included in it. 

A typical basal-cell response, that is, 
resolution, occurred in only four cases. 
The remainder showed either only tem- 
porary cessation of growth or no response 
at all. A study of these cases has led to 
the conclusion that the presence of cysts, 
whether in reality representing an attempt 
at acinar formation or a degenerative proc- 
ess, indicates a high order of radioresist- 
ance, and in view of their slow growth sug- 
gests that surgery, when possible, is the 
treatment of choice. 

Figures 10, 11, and 12 show some of the 
histologic variations of these tumors. 

3. Carcinoma of the Uterine Cervix . — 
During the years 1932, 1933, and 1934 sec- 
tions were available for study from 324 
new cases of cancer of the cervix. Fifteen 
of these were adenocarcinomas and the 


and Dick (7) state that full differentiation 
and keratinization are rare in cervical can- 
cer. It is interesting to note that of the 
324 growths examined 30 per cent showed 
areas of definite keratin formation. 

All grades and combinations of grades of 
differentiation were represented, from the 
adult acanthoma to a growth strongly re- 
sembling basal-cell carcinoma. 

A. There was a fairly well defined 
group of tumors of transitional-cell type 
presenting a characteristic histology. The 
cells were arranged in islands, with a well 
marked columnar-cell palisade layer at the 
periphery. Superficially, they resembled 
basal-cell carcinoma, but the cells were 
bigger and less hematoxyphil. Nuclear 
irregularities were infrequent (Figs. 13 and 
14). As these tumors are cytologically 
most like bladder epithelium, and pre- 
sumably arise from the cells between the 
spinal and basal layers of the epithelium, 
they are usually designated as transitional- 
cell carcinoma. This group, after eliminat- 
ing any tumors showing areas of squamous 
differentiation, was segregated for com- 
parison of its radiosensitivity with the more 
definitely squamous group. 

The immediate response of the transi- 
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tional-cell group to irradiation was con- 4. Columnar-cell Carcinoma . — Owing to 
siderably better than that of the squamous technical difficulties, the treatment of car- 
group /|To ascertain whether this response cinoma of the gastro-intestinal tract is 



Fig. 13. Fig. 14. 

Figs. 13 and 14. Transitional-cell carcinomas of the uterine cervix, showing a 
resemblance to basal-cell growths. (H. and E. X 80.) 


was of prognostic importance, the four- mainly surgical. The only classes of ade- 
year survival rates were worked out from nocarcinoma occurring in any numbers in 
the available material. Excluding cases this series were those of the rectum and 
treated by surgery, cases lost trace of, and body of the uterus. 

deaths within one month of treatment, the The rectal carcinomas, about 30 in num- 
total number was 240. Of these, 175 were ber, were nearly all grades B or C (Dukes, 
squamous-, 50 transitional-, and 15 col- 8), either inoperable or else bad surgical 
umnar-cell in origin. risks. The results of irradiation, owing to 

The actual treatment figures do not fall the type of patient treated, were such as to 
within the scope of this paper, but al- leave few cases from which to judge of the 
though the average staging of the transi- radiosensitivity of the primary cancer, 
tional-cell growths was 2.8, against 2.7 for In two patients who died 9 and 12 weeks 
the squamous, the four-year survival rate after treatment, however, no viable growth 
of the transitional type was 11 per cent was found in the rectum at autopsy. In 
better than that of the squamous group, each of these cases the growth was a very 
This figure indicates that the transitional- anaplastic carcinoma of round-cell type, 
.cell group is more amenable to treatment, with little attempt at glandular formation, 
and, therefore, more radiosensitive than As is the rule with these anaplastic tumors, 
the squamous carcinomas. widespread metastases had occurred. 

B. The number of adenocarcinomas is The growths of the body of the uterus 
small compared with the other groups, present a much more hopeful picture. Of 
It is interesting to note that 15 cases 27 of these treated during 1932, 1933, and 
showed an over 50 per cent four-year sur- 1934, from which histologic material was 
vival rate. Although no sweeping conclu- available, over 33 per cent were alive at 
sion can be drawn from so few cases, the the end of four years. Once again, the 
figures support the view at present gaining numbers are very small, but, obviously, 
^ound that adenocarcinoma of the ceiAux' this type of columnar-cell tumor cannot 
is not as radioresistant as was formerly be classified as extremely resistant, as has 
supposed . been the tendency in the past. 
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has not been attempted, and the tumorshave 
all been labelled cystic basal-cell carcinoma, 
although they differ considerably among 


remainder were of squamous origin. There 
were no sarcomas. 

Ewing (5), Boyd (6), and Illingworth 
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Figs. 10, 11, and 12. Various types of cyst in atypical basal-cell carcinomas. (H. and E. X150.) 


themselves c 3 d;ologically and probably also 
in origin. 

Thirty-five of these tumors have been 
observed: 21 from the skin, 11 from the 
antrum and palate, two from the submaxil- 
lary, and one from the parotid gland. The 
salivary gland tumors may have a different 
genesis, but as they are histologically 
indistinguishable from the main group 
they have been included in it. 

A typical basal-cell response, that is, 
resolution, occurred in only four cases. 
The remainder showed either only tern- 
porarj" cessation of growth or no response 
at all. A study of these cases has led to 
the conclusion that the presence of cysts, 
whether in reality representing an attempt 
at acinar formation or a degenerative proc- 
ess, indicates a high order of radioresist- 
ance, and in view of their slow growth sug- 
gests that surger)^ when possible, is the 
treatment of choice. 

Figures 10, 11, and 12 show some of the 
histologic variations of these tumors. 

3. Carcino77ta of the Uterine Cervix . — 
During the years 1932, 1933, and 1934 sec- 
tions were available for study from 324 
new cases of cancer of the cer\dx. Fifteen 
of these were adenocarcinomas and the 


and Dick (7) state that full differentiation 
and keratinization are rare in cervical can- 
cer. It is interesting to note that of the 
324 growths examined 30 per cent showed 
areas of definite keratin formation. 

All grades and combinations of grades of 
differentiation were represented, from the 
adult acanthoma to a growth strongly re- 
sembling basal-cell carcinoma. 

A. There was a fairly weU defined 
group of ttunors of transitional-cell type 
presenting a characteristic histology. The 
cells were arranged in islands, with a well 
marked columnar-cell palisade layer at the 
periphery. Superficially, they resembled 
basal-cell carcinoma, but the cells were 
bigger and less hematoxyphil. Nuclear 
irregularities were infrequent (Figs. 13 and 
14). As these tumors are cytologically 
most like bladder epithelium, and pre- 
sumably arise from the cells between the 
spinal and basal layers of the epithelium, 
they are usually designated as transitional- 
cell carcinoma. This group, after eliminat- 
ing any tumors showing areas of squamous 
differentiation, was segregated for com- 
parison of its radiosensitivity with the more 
definitely squamous group. 

The immediate response of the transi- 
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sensitivity, and radiation therapy in no 
case effected a cure of the primary or in- 
hibited the formation of metastases. 

7. Miscellaneous . — ^There are certain 
histologic variations in skin tumors which 
have invariably been associated with a 
high degree of resistance. 

A. A stellate appearance of the nuclei 
in an otherwise typical epithelioma was 
noted in the original biopsy in six instances 
(Fig. 15), and in each case surgical excision 
was necessary following irradiation. 

The same appearance of the nuclei was 
noted more frequently in the basal-cell 
tumors, and these, while less refractory 
than the epitheliomas, were slower of re- 
sponse and more prone to recur (Fig. 16). 

B. In two cases of typical epithelioma 
of the leg an unsatisfactory response to 
treatment was followed by the develop- 
ment of a small cell type of growth showing 
remarkably uniform cytology, few mitoses, 
and no prickle cells or keratin (Fig. 17). 
This appearance is unusual, and is quite 
unlike the normal post-radiation recur- 
rence. Both of these small cell tumor re- 
currences showed no response to irradia- 
tion. 

COMMENT 

The foregoing observations on the varia- 
tions within histologic classes of cancer are 
unfortunately entirely empirical, and the 
reason why these variations should alter 
sensitivity is obscure. With the increase 
in material, it is probable that more types 
of growth will be identified and their re- 
sponse to irradiation correlated with their 
histology. 

Some of the tumors showing atypical 
histologic features showed a typical radio- 
sensitivity, while on the other hand, in this 


series of 5,500-odd cases there were many 
atypical responses by histologically typical 
tumors. It is obvious from these facts that 
it will be impossible to give a certain fore- 
cast of tumor sensitivity from the usual 
histologic preparations, as it would appear 
that the microscopic features of a growth 
bear a somewhat inconstant relationship to 
its sensitivity. 

In spite of these drawbacks, however, it 
is well worth while when reporting upon 
biopsy material to indicate as nearly as 
possible the probabilities of radiosensi- 
tivity. As far as the main problem goes, 
it remains to seek some hitherto unidenti- 
fied factor which varies consistently with 
the vagaries of tumor radiosensitivity. 


SUMMARY 

Some 5,500 sections from radiation- 
treated tumors have been reviewed. 

An attempt has been made to correlate 
histologic variations with variations in 
radiosensitivity. The more clear-cut of 
these variants are illustrated and their 
probable response to irradiation indicated. 
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UNUSUAL MANIFESTATIONS OF BONE TUBERCULOSIS' 
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^HE Protean nature of bone tubercu- 
losis, from the clinical, pathological, 
and roentgenological standpoints, can 


be gleaned from the modern literature, be- 
ginning with Koenig’s work in 1884 to the 
present day. 

yPK few years ago, 1920. Jiingling, under 
the term “osteitis tuberculosa multiplex 
cystica,” called attention to a previously 
unknown form of this disease involving the 
short tubular bones of the hands and feet, 
occurring usually in children, or about the 
age of puberty. The lesion is, characteris- 
tically, a round or ovoid rarefied area, de- 
void of periosteal reaction or deposits, with 
practically no adjacent bone condensation 
and presenting a “cystic” appearance; 
the neighboring joints are not involved. 
The diseased bone strongly resembles that 
of lupus pernio. Several cases with disease 
of the short tubular bones, resembling 
spina ventosa, have been reported in pa- 
tients with lupus pernio, with complete de- 
struction of the terminal phalanges or 
marked alteration of the bone architecture. 

Koenig described a symmetrical form of 
bone tuberculosis with bone resorption and 
cyst formation. Before Milgrim’s review 
of 142 cases, these cyst-like lesions were 
thought to exist only in the bones of the 
hands and feet, and the coexistence of two 
tmcommon sites of bone tuberculosis of any 
description in the same patient, such as the 
shaft of a long bone and the flat bones of 
the skull (Antwerp), were reported as rari- 
ties. It is possible, however, that neither 
the cystic character nor the diffuse involve- 
ment of various types of bones is as rare or 
as uncommon as case reports would seem to 
indicate. 

Hodges and Phemister have fully de- 


' Read bj' title at the Twenty-fourth Annual iMeeting 
of the Radiological Society of North America, at Pitts- 
burgh, Nov. 28-Dec. 2, 1938. 


scribed the usual findings in bone and joint 
tuberculosis. According to them, shaft 
tuberculosis in children is usually primary, 
starting in the metaphyses and occasionally 
the epiph)>-ses. The entire diaphysis ma}'- 
be involved, but the smaller bones of the 
hands and feet are attacked more often. 
Rarefaction of the shaft and cortices are 
the first roentgen signs, followed later by 
periosteal new bone, at times laminated, 
rarely forming sequestra. In metaphyseal 
tuberculosis in children, the lesion is first 
noted near the epiphyses as an oval or cone- 
shaped area of reduced density followed by 
periosteal and endosteal new bone. When 
the process extends into the epiphyses, 
cavities are produced. In adults, shaft 
tuberculosis is rather rare, attacking the 
smaller bones more frequently and produc- 
ing spina ventosa. Roentgenographically 
it is characterized by a diffuse destruction 
of the shaft, accompanied by new bone 
formation along the periphery and in the 
medullary cavity; at times cavitation of 
the cortex and medulla, the destructive 
process always predominating. 

Harrison states that trauma may be the 
deciding factor in the locaUzation of the in- 
fection, and if the lesion is hematogenous 
more than one focus may result. He de- 
scribes two main pathologic types: (1) 
The presence of soft granulation tissue 
without caseation, leading to bone absorp- 
tion of the molecular type. There is no 
actual destruction of bone but an atrophy 
of bone with increased trebeculations, cellu- 
lar infiltration, and granulation tissue fill- 
ing the interstices. This condition is 
known as caries. (2) There is marked sof- 
tening of bone, trabecular absorption and 
caseation, leading to suppuration. Ver}^ 
little osteosclerosis or periostitis develops. 
The lesion may be localized or may spread, 
forming necrosis with or without seques- 
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tration. It may spread' along the medul- 
lary cavity, epiphyseal cartilage, or epi- 
physeal cartilages into the joint. They 
often spread through the periosteum and 
form a subperiosteal abscess in the soft 
parts. Caries sicca usually occurs in the 
head of the humerus and is characterized 
by irregular erosion without the usual gen- 
eral decalcification, and sometimes is sur- 
rounded by a zone of increased density. 

Joint Tuberculosis. — This is most com- 
mon in children and the most common sites 
are the hips, knees, shoulders, and ankles. 
In adults the process starts as thickening 
of the synovium with granulation tissue, 
and extends into the joint. The synovial 
fluid becomes fibrosed and scanty; the 
articular cartilage is covered by a panus 
of granulations on its joint surface, and its 
under-surface is eroded by granulation 
from the subcortical region of the bone. 
The underlying bone is exposed by the 
erosion, and the cartilage separates. The 
bone itself shows a uniform atrophy, lime 
absorption, the peri-articular structures be- 
come involved, the ligaments soften and 
are destroyed, the muscles thicken and 
undergo gelatinous degeneration (while 
swelling) . At times caseation, liquefaction, 
and necrosis may take place. Hodges and 
Phemister claim that the granulation tis- 
sue attacks the non-contacted portions of 
the cartilages and bone in the early stages. 
Roentgenographically, there is atrophy, 
destruction of the non-contacted cartilage 
and bone, loss of the shadow of the bony 
articular cortex, and preservation of the 
cartilage space. When the process, instead 
of starting in the synovia, occurs in the 
epiphysis, the lesion is wedge-shaped, the 
bone is killed and separates as a seques- 
trum, with preservation of its articular 
cortex. It appears on the film as a dense 
line, while the rest of the articular cortex 
is lost. When large sequestra form on each 
side of the joint, they are termed “Kissing’s 
sequestra,” and stand out as roughened 
dense, cone-shaped bones, with the articu- 
lar margins preserved. Joint tuberculosis 
in children usually extends from the meta- 
physis, and resembles most often the adult 


type, except when it occurs in the knee. 
Here the articular cartilage is thick, there 
is less destruction of the non-contacted 
bone and cartilage, and. the subchondral 
granulations do not occur early. 

Tuberculosis of Spine. — Harrison de- 
scribes three main types of tuberculosis of 
the spine. In the first, the central type, the 
posterior spinal artery is the path of infec- 
tion and the central portion of the body is 
first affected. This is most commonly seen 
in children under twelve years of age. In 
the second, the intervertebral articular type, 
the infection is conveyed by the epiphyseal 
arteries to the articular margins, with early 
destruction of the discs, producing narrow- 
ing of the latter, and later spreading to the 
contiguous vertebrse, with the formation of 
an abscess around them. The third is the 
anterior type. The infection here is 
brought by the intercostal arteries and is 
spread beneath the anterior common liga- 
ment, and remains localized in the latter 
or it may extend into the vertebral body. 
However, aside from these three types of 
infection, extension may occur by direct 
contact from the tuberculous abscess; at 
times, also, an abscess may spread along 
the spine, missing one or more vertebrse 
and attacking others. This is the so-called 
skipped injection. Abscess formation may 
occur before evidence of vertebral erosion. 
It is present in SO per cent of the cases and 
is seen as a narrow band running along the 
anterior and lateral margins of the bodies. 
In advanced cases, the tuberculous abscess 
is somewhat bag-shaped, of moderate den- 
sity on either side of the spine, broad at its 
lower end and narrow at its upper, smooth 
rrd straight where it is in contact with the 
spine, and curved on its lateral margins. 
In advanced cases the discs are narrowed, 
vertebral bodies destroyed, with no new 
bone formation. The anterior part of the 
body, anterior surface, and the surface in 
contact with the disc is involved, becomes 
wedge-shaped, and kyphosis develops. 
The wedge is due to preservation of the 
lamina and posterior parts of the body. 
In non-tuberculous osteitis of the verte- 
brse, angulation and lateral deformity are 
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absent, joints remain intact, bone produc- 
tion is evident, and the body escapes 
crushing. 

Tuberculosis of the Skull . — Erdheim 
claims that it is most common in children, 
starts in the diploe, destroys bone, making 
a large opening in the internal plate and a 
smaller one in the external plate. Seques- 
tra form and new bone is laid down on the 
border of the sequestra as a para-tubercu- 
lous osteosclerosis. Roentgenographically, 
there is loss of density in the central por- 
tion of the lesion, with an irregular rarefac- 
tion in the periphery due to loss of the in- 
ner table and preservation of the outer 
table. Surrounding these two zones there 
is an area of bone sclerosis. In syphilis, 
there is greater destruction of the outer 
table, with more sequestration and new 
bone formation. 

The cases herein reported, 21 in number, 
are of interest because of the varied age in- 
cidence, the widespread, extremely varied 
and bizarre destructive lesions of bone, and 
the lack of anything characteristic of these 
changes that would suggest the nature of 
the disease process. Many of these lesions 
closely resemble metastatic malignancy 
and often conform to the extensive dissem- 
ination of the latter, for in the destructive 
type of bone tuberculosis, periostitis is 
seldom encountered; neither is there any 
surrounding bone condensation. On the 
other hand, periostitis is considered a dis- 
tinct diagnostic feature in bone syphilis and 
its association with cortical destruction 
serves at times to differentiate it from 
forms of osteomyelitis in which it is either 
absent or much less pronounced; the latter 
usually presents a varying degree of sur- 
rounding bone condensation. Individual 
bone tuberculous lesions, however, may be 
confused with primary bone tumors, fun- 
gus infections, or, if associated with a cold 
abscess adjacent to the shaft of a long bone, 
with parosteal fibrosarcoma. Again, in the 
absence of a cold abscess, tuberculous lesions 
of the spine might closely resemble giant- 
cell tumor, erosion of the body by aneurysm, 
or other transmitted pulsations; also non- 
tuberculous infections. One of the most 


confusing situations is the evaluation of 
atypical bone-destructive tuberculous 
lesions of widespread distribution, in the 
case with proven malignancy. Here the 
history of the case most often results in the 
diagnosis of metastatic malignancy based 
primarily on the percentage of possibilities. 

CASE REPORTS 

Case 1. E. B., colored, male, aged 22 
years. For the past year he has had dull 
pains in his back, with sudden paralysis 
of his extremities about a month ago. 
Partial loss of power of lower extremities 
and impairment of pain sensation from 
ninth dorsal downward. Laboratory find- 
ings: Red blood cells, 2,670,000; white 
blood cells, 6,300; 70 per cent hemoglobin; 
55 per cent polymorphonuclears ; 40 per 
cent lymphocytes ; 5 per cent transitionals. 
X-ray examination: Fluid in right chest; 
destruction of sixth left rib, posteriorly; 
fourth, eighth, and tenth also, on left side. 
All the destroyed ribs showed overlying 
soft-tissue tumors. X-ray diagnosis: Pul- 
monary tuberculosis, left upper lobe; tu- 
berculous osteomyelitis of ribs, ninth and 
tenth dorsal vertebrae. Final diagnosis: 
Transverse myelitis. Tuberculous osteitis 
of ribs, ninth and tenth dorsal vertebrae. 
Comment: Multiple lesions in ribs with 
overlying cold abscess and extension to 
vertebrae and spinal cord. 

Case 2. F. J., colored, male, aged 17 
years. A two-months’ history of pain and 
soreness in the back, with swelUng in the 
right loin. The swelling later developed 
into an abscess which was opened and 
drained several times. Laboratory find- 
ings: Red blood cells, 5,400,000; 90 per 
cent hemoglobin ; white blood cells, 10,400; 
polymorphonuclears 54 per cent; lympho- 
cytes 22 per cent; transitionals 18 per 
cent. Kahn test negative. Tubercle ba- 
cilli obtained from pus cultures. X-ray 
examination: Lungs, negative. Destruc- 
tion of anterior portion of fourth dorsal 
vertebra, with no disc involvement or cold 
abscess. Abscess in lumbar region, with 
no underlying bone involvement. Com- 
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ment: The anterior portion of the fourth 
dorsal was destroyed, with no disc involve- 
ment or cold abscess formation. However, 
there was a lumbar abscess present, with 
no underlying bone involvement, the proc- 


2 per cent lymphocytes; 14 per cent tran- 
sitionals. X-ray examination: Soft-tissue 
tumors with destruction of underlying ribs 
of the first right posterior, right and left 
second ribs anterior, manubrium of ster- 



Fig. 1. Fig. 2. 

Fig. 1. Case 1. Multiple tuberculomas, with destruction of underlying posterior ribs and lateral por- 
tions of the vertebrte. 

Fig. 2. Case 3. Many soft-tissue tumors of the thoracic cage, with osteolytic destruction of the under- 
lying ribs, sternum, and vertebra not unlike metastatic malignancy. 


ess evidently extending from the lesion in 
the fourth dorsal. 

Case 3. J. J., colored, male, aged 44 
years. Six-month history of soreness and 
pain from the hips to the neck, with symp- 
toms of cough, expectoration, chest pain, 
and many soft-tissue, fluctuant, tender 
masses over the anterior and posterior por- 
tions of chest. The masses were tender, 
situated over the anterior ribs, sternum, 
and lower portion of posterior ribs. Labo- 
ratory findings: Red blood cells, 3,670,000; 
hemoglobin 70 per cent ; white blood cells, 
8,000; 84 per cent polymorphonuclears; 


num, eighth rib posterior, with fluid in both 
bases. X-ray diagnosis; Metastatic ma- 
lignancy. Autopsy diagnosis : Tuberculous 
osteitis of bones of the thorax, with erosion 
of sternum, ribs, and eighth thoracic verte- 
bra, and localized abscesses of the thoracic 
cage. Metastatic abscesses of liver and 
spleen, and terminal miliary dissemination. 
Comment: Multiple soft- tissue tumors of 
thoracic cage, mth underlying bone de- 
struction simulating metastatic malig- 
nancy. 

Case 4. J. H., colored, male, 17 years of 
age. Onset eight years ago with axillary 
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adenitis and abscess formation, right side, 
which failed to heal and formed a fistula. 
One year later, the right third, fourth, and 
fifth ribs showed an osteomyelitic process 
and extension to the pleurse one year later. 


had noticed the appearance of sores on 
various parts of the body, which healed 
very slowly. On admission, many palpable 
nodes, scars, and indolent ulcers were 
found on both forearms, the hands, the 



Fig. 3. Fig. 4. Fig. 5. 

Fig. 3. Case 5. Cystic destruction of shaft of ulna with surrounding bone sclerosis but no periostitis. 
Fig. 4. Case 6. Osteolytic destruction of right second anterior rib. Tumor in right breast, with exten- 
sive hilar and peri-hilar infiltration, and pleural thickening in right lung. 

Fig. 5. Case 7. Marked osteolytic, moth-eaten, diffuse destruction of the lumbar vertebrte and neural 
arches, with no involvement of the discs or joint spaces. 


Three years after onset, tuberculosis of the 
right hand, wrist, and shoulder joints de- 
veloped, and the right arm was amputated. 
Laboratoiyr findings: Hemoglobin 65 per 
cent; white blood cells, 7,600. Wasser- 
mann test, negative; sugar and albumen, 
negative. Six years after onset the hver, 
spleen, and kidneys were found to be en- 
larged due to amyloidosis. Final diagno- 
sis: Tuberculosis of the right third, fourth, 
and fifth ribs; right pleura, amjdoidosis, 
mth subsequent extension to right shoulder 
and wrist. Comment: Multiple destruc- 
tive lesions in ribs, wrist, shoulder, and 
pleurse, with primarj^ focus in the lym- 
phatic glands. 

Case 5. H. B., colored, male, aged nine 
years. Since the age of three, his mother 


back, the right fifth finger, and the left 
knee. An ulcerative process on the ulnar 
side of the left forearm failed to re- 
spond to ultra-violet, x-ray, or general 
constitutional therapy. Wassermann test 
wms negative. X-ray examination showed 
the lungs to be normal. Dactylitis, right 
first metacarpal; erosion of cortex and 
posterior border of upper third left ulna, 
wdth cavity formation and moderate corti- 
cal sclerosis. A diagnosis of tuberculosis of 
the shaft of the ulna and right first meta- 
carpal was made. Comment: Although 
there was no periostitis, yet the cystic de- 
struction and cortical sclerosis, together 
with the dactylitis, resembled a syphilitic 
process. 

Case 6. A. L., white, male, aged 55 
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years. Pain and swelling in the left knee 
for two years, with a draining sinus below 
tlie tibial spine. A year later a firm, rub- 
bery, solid lump developed in the right 
breast. X-ray examination: Lungs, nor- 


developed a lump in the right inguinal re- 
gion whieh enlarged, opened, and drained. 
Three weeks later he noted a bilateral 
swelling and, later, an abscess formation in 
the lower lumbar region. Both were 



Fig. 6. Fig. 7. Fig. 8. 

Fig. C. Case 8. Almost complete destruction of tenth dorsal vertebra, with destruction of the posterior 
portion of the bodies and pedicles of ninth and eleventh, with good preservation of the discs. Patient had 
a primary lesion in the breast which was considered malignant. 

Fig. 7. Case 9. Extensive multiple destructive lesions of vertebrse, with pathologic fractures and con- 
siderable destruction of the lamina and pedicles mistaken clinically for metastatic malignancy. 

Fig. 8. Case 10. Marked anterior and lateral destruction of bodies of the lumbar vertebrae, with exten- 
sive calcification of the anterior and lateral ligaments, and very little involvement of the discs. 


mal. A radiolucent area in the left knee, 
in the upper and anterior portion of the 
tibia, surrounded by a bony condensation, 
and periostitis. Also a soft-tumor mass 
overlying the right breast, with destruc- 
tion of the first and second anterior ribs. 
Wassermann test, negative. Biopsy from 
breast tumor showed tubercle bacilli. 
Diagnosis: Tuberculosis of left tibia, tu- 
berculous mastitis, and tuberculous in- 
volvement of first and second ribs. Com- 
ment: For a long time the breast tumor 
was considered malignant. Treated with 
x-ray, with no response. The lesion in the 
tibia was considered a low-grade abscess. 

Case 7. O. J., male, colored, 28 years of 
age. About a month before admission he 


opened and drained for some time. Labo- 
ratory findings: Kahn test, negative. 
Culture from pus, negative for tubercu- 
losis. Red blood cells, 3,420,000; white 
blood cells, 14,500; 85 per cent polymor- 
phonuclears; 12 per cent lymphocytes; 3 
per cent transitionals. X-ray examination : 
Moth-eaten osteitis of third, fourth, and 
fifth lumbar vertebrse, with good preserva- 
tion of the discs. Autopsy: Tuberculous 
osteomyelitis of third, fourth, and fifth 
lumbar vertebrse, and terminal miliary tu- 
berculosis. Comment: The preservation 
of the discs, with the moth-eaten picture of 
the spine, led to a clinical diagnosis of 
metastatic malignancy. 

Case 8. G. B., colored, female, aged 50 
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years. One 3^ear ago the patient developed eleventh, with good preserr^ation of the 
a large mass in the right breast, which ul- discs, and the lump in the breast led to a 
cerated about six months later. About diagnosis of metastatic malignancy, 
that time she also developed shortness of Case 9. J. B., colored, male, aged 52 
breath, pain in the left shoulder and back, years. Two years previously, he developed 



Fig. 9. Fig. 10. 

Fig. 9. Case 12. Well localized, soft-tissue tumor of right leg, with only a localized periostitis in the 
fibula suggesting a fibrosarcoma. 

Fig. 10. Case 16. Atypical, rarefying, destructive lesion on greater tuberosity of left femur, with later 
involvement of the hips and vertebrse. 


and weakness of both lower extremities, pain in the lower back, lower right chest. 
The condition was considered mahgnant, and both shoulder girdles. Two weeks be- 
and received roentgen therapy. Labora- fore admission he developed weakness in 
tor}" findings; Kahn test, negative. X- his trunk and lower hmbs. Laboratory 
ray examination : Lungs, normal. Almost findings : AVassermann test, negative ; urine 
complete destruction of tenth dorsal verte- and blood chemistry, normal ; red blood 
bra; posterior portions of the bodies of the cells, 3,900,000; white blood cells, 11,600; 
ninth and eleventh, together with trans- polymorphonuclears 59 per cent; lympho- 
verse processes and pedicles. Autopsy; cytes 16 per cent; transitionals 3 per cent. 
Tuberculosis of right breast, vnth extension X-ray examination; Irmgs, normal; de- 
to the Ijrniph nodes and vertebrse. Com- struction of fourth, sixth, and eighth ribs, 
ment; The destruction of the tenth dorsal right side, with pathologic fractures, 
and atypical destruction of the ninth and ^loth-eaten destruction of second to fifth 
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lumbar vertebrai, and the pedicles and 
lamina of second and third lumbars. The 
fifth dorsal was also involved. Diagnosis: 
Metastatic malignancy. Autopsy: Tuber- 
culous osteomyelitis of ribs and vertebrie 
and myelomalacia of the cord. Comment; 
Multiple destructive lesions of the ribs and 
vertebras, wth pathologic fractures and no 
cold abscesses, diagnosed clinically as meta- 
static malignancy. 

Case 10. R. J., colored, male, 22 years 
of age. Four years before admission he 
developed pain in the back and was put in 
a body cast for one year. Three years later 
three small lumps appeared over the ster- 
num, the medial aspect of the left thigh, 
and behind the right great trochanter. 
These were all cold abscesses which opened 
and drained spontaneously. Culture nega- 
tive for tuberculosis. X-ray examination 
showed destruction of lateral and anterior 
portions of the bodies of the last two dorsal 
and lower lumbar vertebra. All the trans- 
verse processes were similarly involved. 
The discs were normal, the lungs were clear, 
but there was extensive new bone forma- 
tion along the lateral and anterior liga- 
ments. Diagnosis: Tuberculous osteo- 
myelitis of the lower dorsal and lumbar 
vertebrae. The unusual findings here were 
the marked anterior and lateral destruc- 
tion of the bodies, with extensive new bone 
formation. 

Case 11. D. A., male, colored, 26 years 
of age. One year prior to admission he 
noticed superficial masses appearing over 
sternum, right axilla, and over the ninth 
left rib posteriorly. They were all incised 
and drained. Later new masses appeared 
in the right lower chest and the right fore- 
arm. Laboratory findings: Wassermann 
test, positive; red blood cells, 2,600,000; 
white blood cells, 5,700. X-ray examina- 
tion: Extensive rarefaction of third, eighth, 
and eleventh ribs, both sides; tuberculosis 
of the right upper lobe, and left pleural ef- 
fusion. Autopsy: Tuberculous osteomyeli- 
tis of ribs, lower thoracic and sacral verte- 
brae; tuberculosis of lungs, spleen, and 
lymph nodes. Comment: Although only 
the rib involvement was noticed on x-ray 


examination, yet at autopsy there was 
seen diffuse osteitis of the lower dorsal and 
sacral vertebrae. 

Case 12. E. C., nine years old, colored, 
female. One year ago there developed a 
swelling of the left leg, with tenderness in 
the left elbow and right ankle. The ab- 
scess in the left leg opened and drained, 
and the culture was positive for tubercu- 
losis. Ten months later there developed 
meningitis, of whieh she died a month 
later. X-ray examination: Lungs, clear. 
Periosteum in lower one-third of fibula 
elevated and thickened, and there was a 
localized soft-tissue tumor in lower portion 
of the fibula. Probable diagnosis before 
biopsy was “syphilis sarcoma.” Com- 
ment: A soft-tissue tumor with a localized 
periostitis in the fibula, as in this case, 
would suggest a fibrosarcoma, syphilis, or 
osteogenic sarcoma, rather than tubercu- 
losis. 

Case 13. J. W., colored, male, 18 years 
of age. Four months before admission he 
noticed pain in the right hip and inability 
to bend backward. One month later pain 
radiated down both legs and knees, and he 
experienced great difficulty in walking. 
Laboratory findings: Wassermann, spu- 
tum, and blood counts, negative. X-ray 
examination: Lungs, normal. First ex- 
amination showed only slight fuzziness of 
the trabeculae : later a moth-eaten appear- 
ance with irregularity of upper articulat- 
ing surfaces; some crushing of posterior 
half of the body with disc intact and no 
cold abscess. Autopsy: Tuberculosis of 
fourth lumbar vertebra with extension to 
cord. Comment: The interesting observa- 
tions here are the preservation of the discs, 
posterior destruction of the body, no cold 
abscess, and only one body involved. 

Case 14. L. T., colored, female, 22 
years of age. Two months before admis- 
sion she noticed a tender, swollen area on 
the right side of the neck, the pain radiating 
down the right arm and back. On exami- 
nation, the posterior pharynx bulged an- 
teriorly and to the right; the neck was 
stiff and swollen. Laboratory findings: 
Kahn and sputum tests, negative. Tern- 
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perature 100-104°; red blood cells, 3,800,- 
000; white blood cells, 12,900. The retro- 
pharyngeal space and, later, the right 
lateral neck were opened, and drained for 
ten days. Culture from the pus and biopsy 


diffuse osteitis was not suggestive of tu- 
berculosis. 

Case 15. A. M., male, white, 53 years 
of age. One and a half years before, fol- 
lowing an injury, a lancinating and, at 



Fig. 11. Fig. 12. 

Fig. 11. Case 17. Large mediastinal cold abscess communicating externally with the formation of a 
fluid level, resembling a hydropneumopericardium. 

Fig. 12. Case 20. Cystic destruction of anterior portions of the bodies of the vertebrse, with no involve- 
ment of the joint spaces, resembling giant-cell tumors or osteitis fibrosa cystica. 


from the wounds, negative for tuberculosis. 
X-ray examination: Lungs, normal. Up- 
per retropharyngeal space widened. Dif- 
fuse and mottled rarefaction of first and 
second cervicals. Discs, normal. Clinical 
diagnosis: Osteomyelitis and retropharyn- 
geal abscess. Autopsy: Tuberculosis of 
first and second cervical vertebrae. Retro- 
pharyngeal cold abscess. Caseous nodule 
in lower right chest, and early tubercu- 
lous involvement of upper ribs and ster- 
num. Comment: The laboratory find- 
ings here were not very helpful and the 


times, boring pain developed in the lower 
back, aggravated by sneezing, coughing, 
and bending. Two months later he no- 
ticed difficulty in walking, and weakness in 
Hfting both legs. Laboratory findings: 
Red blood cells, 4,280,000; white blood 
cells, 8,100; spinal fluid, clear. Protein, 
162. X-ray examination: Lungs, normal. 
Ninth dorsal vertebra tilted upon the 
tenth: destruction of lamina and pos- 
terior spine of the tenth : remaining verte- 
bree, normal. Clinical diagnosis: Trans- 
verse myelitis due to cord tumor. Au- 
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topsy: Transvei'se myelitis. Tuljerculosis 
of ninth and tenth dorsals. Comment: 
The destruction of the pedicles and lamina 
of tlie tentli dorsal, with little destruction 
of the body and disc, led to a diagnosis of 
cord tumor. 

Case 10. Y. C., white, female, 20 years 
of age. Six years before, she developed an 
abscess in IJie right scapular region, to- 
gether with cough, expectoration, and 
night sweats. Two years before, a cold 
abscess appeared in the left hip, and 
drained for one year. One year ago the 
hip was opened and the greater trochanter 
removed surgically. Laboratory findings: 
Red blood cells, 2,950,000; 87 per cent 
polymorphonuclears ; 12 per cent lympho- 
cjdes; 1 per cent transitionals. BiopS)'' of 
trochanter, negative for tuberculosis. X- 
ray examination: Bilateral fibro-ulcera- 
tive tuberculosis. Tuberculosis of left tro- 
chanter, and, in later examination, tuber- 
culosis of both hips, bodies and transverse 
processes of lower dorsal vertebrse, and 
lower ribs. Comment: The interesting 
findings here were the early tuberculous le- 
sions in the great trochanter, then spread- 
ing to both hips, dorsal vertebrse, and ribs, 
with no involvement of the discs or cold ab- 
scess formation. 

Case 17. A. R., female, colored, 29 
years of age. After a fall 15 months before, 
there developed sharp, shooting pains in 
the dorsal region. She was treated for 
fracture, with hyperextension. X-ray ex- 
amination showed a large, globular mass 
superimposed on the heart, with the forma- 
tion of a large fluid level on subsequent 
examination. Compression of fifth, sixth, 
and seventh dorsal vertebrse. Lungs, nor- 
mal. Autopsy: Tuberculosis of fifth, sixth, 
and seventh dorsal vertebrse. Large cold 
abscess in posterior mediastinum which 
ruptured externally. Heart, normal. 
Comment; Large cold abscess covered the 
heart shadow, resembling a pericarditis 
with effusion, particularly after the forma- 
tion of the fluid level. 

Case IS. A. P., male, colored, 25 years 
of age. Fourteen months before, there de- 
veloped cough, hemoptysis, night sweats, 


and chest pain. A year later he noticed bi- 
lateral exophthalmos and marked edema 
in the peri-orbital tissues. Laboratory 
findings: Wasserraann test, negative. X- 
ray examination: Bilateral fibro-ulcera- 
tive tuberculosis. Pituitary, normal. 
Marked sclerosis of frontal, sphenoidal, 
and ethmoidal bones, with similar involve- 
ment of the floors of anterior, middle, and 
posterior foss®. Only a few radiolucent 
areas were noted in the base of the skull. 
Comment; The tuberculous condensing os- 
teitis of the skull, with very small destructive 
areas, simulated more a syphilitic osteitis. 

Case 19. C. D., male, colored, 16 years 
of age. The onset was two years before, 
with pain and swelling in both knees, 
shoulders, left elbow, and right wrist. The 
abscesses opened and drained for some 
time and the patient later developed diffi- 
culty in walking. X-ray examination: 
Fibro-ulcerative tuberculosis. Tubercu- 
losis of lower dorsal and lumbar vertebrae, 
right shoulder, and wrist, and early synovi- 
tis of both knees. Wasserraann test, nega- 
tive. Autopsy: Fibro-ulcerative tubercu- 
losis. Tuberculosis of right shoulder, right 
and left elbows, wrists, knees, stomach, and 
ileum. Comment: This case is of interest 
because of the extensive bone and joint in- 
volvement, including the stomach and 
small intestines. 

Case 20. A. M., male, colored, 17 years 
of age. Cough, expectoration, and chest 
pains developed four years ago, with diffi- 
culty in breathing. Three years later low 
back pains originated, which had grown 
worse in the last three months. On exam- 
ination, a well-nourished male with severe 
back pain, with limited expansion and mo- 
tion on left side. X-ray examination: 
Lungs, normal. Eleventh and twelfth dor- 
sals, first and second lumbar vertebrae, 
showed cystic destruction of the anterior 
portions of the bodies : discs intact. Com- 
ment: The anteroposterior view of the 
spine was negative. Only the lateral view 
showed the cyst formation and intact 
discs, resembling somewhat osteitis fibrosa 
cystica or giant-cell tumor. 

Case 21. R. C., colored, female^ 21 



444 


RADIOLOGY 


years of age. About four months ago the 
patient noticed a sore on the left arm, 
which was opened and has drained ever 
since. Shortly after, other lumps began to 
appear in the left breast, left axilla, neck. 


CONCLUSIONS 

Twenty-one cases of atypical bone tuber- 
culosis are reported. Of these, 15, or 72 per 
cent, were males ; six, or 28 per cent, females ; 
18, or 86 per cent, colored; three, or 13 per 



Fig. 13. Case 21. Cystic tuberculosis of lower end of radius, not unlike 
a giant-cell tumor. 


back, and legs. All have opened and 
drained. No masses in abdomen. Heart 
and lungs were negative. Reflexes, nor- 
mal. Laboratorj^ findings; Red blood 
cells, 3,640,000; white blood cells, 15,400. 
Biopsy of lymph nodes; Tuberculous 
lymphadenitis. X-ray examination showed 
cystic tuberculosis of the lower end of the 
right radius, first and second lumbar verte- 
brae. Comment: Another case of cystic 
tuberculosis of the radius and vertebrae, 
offering a differential diagnosis with other 
cystic conditions. 


cent, white. The ages ranged from nine to 
55, with an average of 27 years and six 
months. The average duration of the 
symptoms was two years. Only two cases, 
or 9.5 per cent, had associated pulmonary 
tuberculosis. One had a positive Wasser- 
mann, in spite of the fact that most of the 
patients were colored. Confirmation of 
the diagnosis was made in ten cases, or 48 
per cent, by autopsy; in five, or 24 per 
cent, by biopsy, and one, or 4.25 per cent, 
by aspiration. The lesions varied: some 
showed widespread destruction of bone 
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with good preservation of the discs; others, 
numerous tuberculomas in the soft tissues 
ivith infiltration of the underlying bones. 
Otlier findings were cyst formations, con- 
densing osteitis, destruction of the neural 
arches with preservation of the bodies, cold 
abscess wdth little bone involvement. 

SUMMARY 

. The usual manifestations of osseous tu- 
berculosis have been described, together 
with a review of some of tlie atypical forms 
of tuberculosis. Of the cases reported, S6 
per cent were of the colored race and only 
9.5 per cent had pulmonary tuberculosis. 
The mode of infection was mostly hema- 
togenous or by the lymphatics. The lesions 
were very widespread and resembled meta- 
static malignancy, cyst formation, and 
primary bone tumors. 
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time from four months to ten years, but 
in most of the cases this condition had been 
present more than a year. Hypermenstrua- 


TABLE IV. — HYPERMENSTRUATION IN 
SINGLE WOMEN 


Age Group 

No. 

Good Results 



No. 1 l’)-.-eemage 

20 to 30 years 

2 

2 j to.) 

31 to 40 years 

1 

1 I lot) 

Total 

3 

3 i 1 K 1 


tion includes metrorrhagia and menor- 
rhagia, and was of six weeks' to ten years' 
duration. There were a few cases in which 
there was both oligomenorrhea and metror- 
rhagia or menorrhagia. These were classi- 
fied as to the predominant change. Pe- 
culiarly enough, among the 108 cases there 
was only a small number who complained 
of dysmenorrhea, and in passing we may 
say that this symptom was rarely improved 
by the x-ray treatment. 

The 108 patients were analyzed as to age 
group in the different classifications as 
shown in Table II. As you will note, there 
IS one patient who was treated only because 
she developed an ulcerated mouth pre- 


menstrually for a number of years, which 
did not yield to any local treatment or 
endocrine therapy. This patient was cured 
by x-ray treatment. 

The cases were further subdivided into 
one group consisting of married women, and 
another group consisting of single women. 
Taking first the single women, the results 
obtained in those with deficient menstrua- 
tion are showm in Table III. The results 
in single ivomen with hypermenstruation 
are analyzed in Table I'V. In married 
women tlie results of x-ray treatment for 
deficient menstruation ivithout sterility are 
noted in Table V. Table VI analyzes the 
results in cases of deficient menstruation 
wdth sterility in married women. Hyper- 
menstruation without sterility is analyzed 
in Table VII, and hypermenstruation with 
sterility is shown in Table VIII. The re- 
sults of x-ray treatment in women whose 
menstrual periods were regular but who 
were sterile is shown in Table IX. There 
were four cases treated for menopausal 
symptoms. These were done early iu our 
experience, and the results did not seem 
to justify'’ continuance of this treatment) 
however, we are showing the results m 
Table X. 

As would be expected, the results w'cre 
better in the age group between 20 and 3 


TABLE V. MARRI ED WOMEN: DEFICIENT MENSTRUATION WITHOUT STERILITY 


Age Group 

No. 

Good Result 

1 Partial Result . 

1 Negative Result^ 


No. 

Percentage 

No 



Percentage^ 

20 to 30 years 

8 

3 

37'/: 

1 

12V- 

4 

50 ^ 

Total 

7 

15 

2 

5 

28 

28 

1 

2 

16 

14 ‘A 

4 

8 



TABLE VI 
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than in the older groups, jirobably because 
in the latter grou]i the uterine mucosa was 
so altered that the normal response to the 
restored endocrine factor could not take 
place. 

Roughly speaking, the lOS cases ana- 
lyzed were referred to us for treatment by 
two classes of physicians. One group. of 
cases was referred to us for treatment by 
very competent gynecologists who tlior- 
oughl)f understood and had investigated the 
endocrine factor in the production of sjnnp- 
tonis. The otlier group consisted of cases 
that did not receive a thorough endocrine 
and gynecological study. Some of these 
cases were referred by general practitioners 
who had heard or been informed that this 
class of patients was amenable to x-ray 
treatment. It then became of interest to 
find out wliether or not the results obtained 
in those who were thoroughly studied were 
better than in those who were referred 
without complete stud3L This comparison 
is shown in Table XI. 


You will note that the percentage of good’ 
results in married women with deficient 
menstruation and sterility is practically 
the same in the two classes of patients. 
There is a slightly greater percentage of 
good results in the thoroughly investigated 
cases of deficient menstruation without 
sterility, and a very much greater per- 
centage of good results in single women 
with deficient menstruation. 

It stands to reason that in cases in which 
the endocrine disturbance is the etiologic 
factor, the best results will be obtained. 
Naturally, in cases in which we find both 
menstrual dysfunction and sterility the en- 
docrine disturbance is probably greater 
and, therefore, the results of x-ray treat- 
ment are good, irrespective of whether or 
not the patient has had a thorough study. 

But in instances in which the endocrine 
disturbance is probably not as great, as, 
for example, in those cases -without steril- 
ity, then a thorough weeding-out by com- 
petent gynecologists of those patients who 


TABLE VII. — married WOMEN: HYPERMENSTRUATION WITHOUT STERILITY 


Age Group 

No. 

Good Result 

Partial Result 

Negative Result 


i 

No. 

Percentage 

No. 



Percentage 


2 

2 

100 





31 to 40 years 1 

5 


20 

1 

20 

3 

60 

Total ' 

» 1 
/ 

ni 

43 

1 

14 

3 

43 


TABLE VIII. MARRIED WOMEN: HYPERMENSTRUATION WITH STERILITY 


Age Group 

No. 

Menstruation 

Normal 

Pregnancy 

Menstruation 

Normal 

No Pregnancy 

Partial Result 

Negative Result 



No. 

Percentage 

No. 

Percentage 

No. 1 

Percentage 

No. 

Percentage 

20 to 30 years 

6 



■B 

17 

1 

17 

4 

66 

31 to 40 years 


B 

100 

B 


i 




Total 

mm 

B 

14 

B 

14 

1 

14 

4 

58 


TABLE IX. — MARRIED WOMEN : REGULAR PERIODS WITH STERILITY 


Age Group 

No. 

Good Result 

Negative Result 



No. i 

1 

Percentage 

No. 

Percentage 

20 to 30 years 

9 

3 

3372 

6 

667; 

31 to 40 years 

3 

2 

OOV-j 

1 

337 : 

Total 

12 

5 

417: 

7 

587 : 
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have some other etiologic factors associa- 
ted, increases the percentage of good re- 
sults and that is borne out by our statistics. 

We are thoroughly convinced that all of 
these patients before being referred for 
x-ray therapy should have a very thorough 
examination, particularly of the endocrine 
factor, and that these patients should be re- 
ferred by the general practitioner to a 
competent gynecologist for pelvic and 
endocrine studies before x-ray therapy is 
instituted. 

Table XII summarizes the percentage of 


positive and negative results obtained in 
the various classifications. You will note 
that the best results were obtained in 
patients of deficient menstruation with 
sterility, but that in all our patients, be- 
tween 40 and 66 per cent showed definite 
improvement. These, as far as we could 
ascertain, were permanent. There were 
some cases in which there was a temporary 
establishment of normal menstruation for 
a short time. Many of these received a 
second series of three treatments, but in 
very few cases did this second series ac- 


TABLE X. — MARRIED WOMEN! MENOPAUSE 


Age Group 

No. 

Good Result 

Negative Result 



No. 

Percentage 

No. 

Percentage 

30 to 40 years 

1 

1 

100 



41 to 50 years 

3 

1 

33Vs 

2 

fifi'A 

Total 

4 

2 

50 

2 

50 


TABLE XI 

Thoroughly Investigated Cases | All Other Cases 


Married Women — Deficient Menstruation with Sterility 


No. Cases 

Good Result 

Partial 

Result 

Negative 

No. Cases 

Good Result 

Partial 

Result 

Negative 

15 

46 V 2 per cent 

20 per cent 

33 V 2 per cent 

25 

48 per cent 

32 per cent 

20 per cent 

Married Women — Deficient Menstruation without Sterility 

No. Cases 

Good Result 

Partial 

Result 

Negative 

No. Cases 

Good 

Result 

Partial 

Result 

Negative 

5 

40 per cent 

20 per cent 

40 per cent I 

10 

30 per cent 

10 per cent 

60 per cent 

Single Women — Deficient Menstruation 

No. Cases 

Good Result 

Partial 

Result 

Negative 

No. Cases 

Good 

Result 

Partial 

Result 

Negative 

5 

60 per cent 


40 per cent 

14 

29 per cent 

14 per cent 

57 per cent 


TABLE XII. RjgSUMig 


Classification 

Good Result 

Negative Result 

Deficient menstruation with sterility 

66 V 2 per cent^ 

33^/2 per cent 

Deficient menstruation without sterility 

47 V 2 per cent 

52 V 2 per cent 

Hypermenstruation with sterility 

42 V 2 per cent 

57 V 2 per cent 

Regular periods with sterility 

ll'A per cent 

58 V 2 per cent 

Menopausal sjTnptoms 

50 per cent 

50 per cent 


* In good results in this class were included cases in .vhich normal menstruation was established without 
pregnancy, and tti^e were also cases in which pregnancy occurred. Pregnancy took place in 45 per cent of these 
cases, as noted in Table VI. e, j i' i- 
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complisli much. Wc, therefore, believe 
tliat if we have not obtained a satisfactory 
result after one series, the second series is 
not likely to alter the situation. 

From this resume, one is justified in 
stating that although this treatment is 
empirical, and its modus operoiidi not as 
yet understood, it is definitely worthwhile, 
and gives a fifty-fifty chance to those 
patients in whom all other methods have 
been tried and found wanting. 

Referring to a resume that we made in 
1931 of only 38 cases, shortly after we be- 
gan treating patients of this type, we note 
that our results at that time were practi- 
cally the same on a percentage basis as in 
the present anatysis. 

Edeiken reports pregnancy established 
in 14 of 33 patients, which is approximately 
the same result as we obtained. 

Friedman and Seligman report on nine 
eonsecutive cases of amenorrhea. Regular 
menstruation was re-established in all their 
cases, so that their results were better than 
ours in this type of endocrinopathy. 

SUMMARY 

1. The endocrine factors governing the 
normal menstrual cycle are briefly dis- 
eussed. 

2. The endocrine imbalance in the 
production of menstrual dysfunctions and 
sterility as related to the pituitary and 
ovary are enumerated. 


3. One hundred and eight cases of 
various menstrual dysfunctions in single 
and married women, with and without 
sterility, treated by x-ray, are classified 
and thoroughly analyzed. 
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S INCE 1930, the treatment of gono- 
coccal infections by fever therapy 
has made rapid progress. Whitney’s 
discover}'- that short wave transmitting ap- 
paratus could be used to elevate human 
temperature with safety was speedily 
adopted for this purpose (1). Since then, 
many important modifications of the origi- 
nal technic have been made. Yet, as has 
been pointed out before, the technic is al- 
ways secondar}'- to the skill and judgment 
of the physician administering the treat- 
ment (2). The classic work done by W'ar- 
ren, Carpenter, and others, of the Univer- 
sity of Rochester, who carefully estab- 
lished thermal death times of more than 
250 strains of gonococci, furnished the 
bacteriologic basis for the use of fever 
therapy in treatment of gonorrhea and its 
complications (3a, b). 

The progress that has been made in the 
treatment of gonococcal infections by 
physically induced temperature rises has 
been due largely to one factor — thermola- 
biht}’- of the gonococcus. This organism 
can be destroyed in vitro and in vivo at 
temperatures which human tissues can 
tolerate safely (4a, b, c, d). The value of 
temperature reactions in the treatment of 
gonorrhea and its comphcations has long 
been recognized. Various methods for in- 
ducing protein shock and temperature reac- 
tions were adapted to this work since Jau- 
regg’s reports in 191S (5) . Satisfactory re- 
sults -with malaria (6a, b, c), t}’phoid (7a, b), 
as well as other foreign proteins (8a, b) 
have been described. Local heating of in- 
fected pelvic organs and gonorrheal joints 
with diathermy have also received favor- 
able comment. 

It should be pointed out that until the 


advent of fever therapy, a constantly in- 
creasing variety of chemical gonococco- 
cides as well as other methods of treatment 
were advocated in gonococcal infections. 
The number and wide range of therapeutic 
attempts indicated the lack of universal 
success of any one method. 

To more effectively destroy the gonococ- 
cus at its original site of invasion and 
spread in the pelvis, we have utilized a spe- 
cial combined technic. The concept of 
this technic was outlined by one of us in 
1930 (9). The principle is to heat differen- 
tially and intensively the pelvic organs 
while the systemic temperatm-e is main- 
tained at or below 106.5 °F. (41.4° C.). 

Among the 165 cases of gonococcal in- 
fections presented in this report, there were 
125 females and 40 males, with 40 cases of 
gonorrheal arthritis. About one-third of 
the females had salpingitis. All of them 
before treatment had positive spreads from 
cer\'^ix or urethra or both. All the cases 
included in this report gave definite bac- 
teriologic e^'idence of the disease before 
treatment. Among the males, the usual 
comphcations of prostatitis (17 cases), in- 
volvement of the vas deferens (five cases), 
and epididymitis (eight cases) were present 
along %vith a positive urethral discharge. 
In the gonococcal arthritics, of whom 19 
were females and 21 were males, the com- 
plement fixation on many occasions was 
found to be of great diagnostic importance. 
It should be pointed out that the incidence 
of arthritis in our series was much greater 
than that usually found because the futihty 
of the usual treatment caused these cases 
to be referred to us. 

TECHNIC 

The effectiveness of the combined tech- 
nic was more easily demonstrable in the 


> Presented before the Fifth International Con- 
gress of Radiolog>-, in Chicago, Sept. 13-17, 19.37. 
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female because of the case with which the 
pelvic organs and genito-urinary tract 
could be heated thoroughly by means of 
the vaginal electrode. 

The first step in the treatment was to 
elevate the systemic temperature. For 
this purpose, in our most recent method, 
we employed a combination of a horizontal 
photothcrmal cabinet placed over the pa- 
tient, and short wave current heating. 

Our photothcrmal cabinet contained 
twelve GO-watt carbon filament lamps con- 
trolled by switches so that two, four, or 
twelve lamps might be turned on or off at 
one time. The cabinet could be low'cred or 
raised easily by means of an overhead 
pulley and counterbalancing weight sys- 
tem. The patient lay on a mattress placed 
on a wooden table. The cabinet covered 
the entire body, except for the head. 

The preparation of tlie patient, after she 
had been examined to determine the ab- 
sence of any contra-indication such as 
marked cardiovascular or pulmonary dis- 
ease and the presence of gonorrhea, con- 
sisted of an enema and a light breakfast. 
The feet were ^vrapped in cotton and the 
legs were encased in special cotton leggings 
to prevent burns. Except for the leggings 
and a bed-sheet over her, the patient was 
nude. 

Conversive heating energy of the short 
wave emrent was utilized to speed systemic 
temperature elevation. Two condenser 
pads, 12 X 16 inches each, were placed 
under the table so that one lay parallel to 
the region of the upper back and the other 
parallel to the area of the mid-thighs. 
These condenser pads were connected to 
short wave apparatus of the type employed 
for local routine treatments and which pro- 
duced a current of 50,000 megacycles (6 
meters wave length) . 

Within a period of about one and one- 
half hours, the temperature was elevated 
to about 106° F. (41.1 ° C.). At this point, 
the auxiliary energy of the short wave ap- 
paratus was discontinued and the intensive 
pelvic heating was begun. If, however, 
the patient had acute peritoneal inflamma- 


tion, tlie local pelvic heating was deferred 
for an additional three or four hours. 

The most effective method of applying 
local heat was found to be diathermy. 
Short wave currents could be used for this 
purpose. Originally, we utilized short 
wave currents for simultaneous systemic 
and differential pelvic heating. However, 
wc found it possible to localize the heating 
effects of diathermy more accurately than 
w'ith short wave. This was important be- 
cause pelvic heating was maintained for 
from six to eight hours and when using 
short wave current energy for this period, 
occasionally overheating of the structures 
of the medial aspects of the thighs occurred. 
To avoid the painful sequete of such local 
overheating, we used the following disper- 
sive diathermy electrodes: a metal belt 
and two metal cuffs of flexible lead tin 
composition metal. The metal belt was 
two and one-half inches wide and com- 
pletely encircled the waist. A metal cuff 
was placed around each thigh. These 
three electrodes were connected to one 
terminal of the diathermy apparatus. The 
other terminal was connected directly to 
the vaginal electrode. A large metal elec- 
trode, 10 X 12 inches, was placed on the 
back of the patient so that it was in direct 
contact with the metal belt around the 
waist. This large electrode was used to 
further disperse the current. A milliam- 
peremeter and a variable resistance were 
in the circuit of each of the three electric 
cords going to the three dispersive elec- 
trodes. With this arrangement, we could 
control and measure the amount of current 
energy flowing along each cable so that 
not too much energy was permitted to go 
through any one of the dispersive elec- 
trodes. After about three hours, the thigh 
cuffs were shifted to the calves. This shift 
was made also to avoid bums. 

The vaginal electrodes were patterned 
after plaster casts made from numerous 
adult vaginas. After a large number of 
casts had been made, four sizes, varying 
from two and three-quarters to four and 
one-quarter inches in length, were adopted 
as standard patterns for the metal elec- 
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trodes. The metallic portion of the elec- 
trodes and their handles were channelled 
to permit the insertion of a special ther- 
mometer (10). 

This thermometer served as the guide in 
determining the amount of the diathermy 
current applied. The mercury column of 
this instrument was visible for several feet 
as a result of special magnifying prisms on 
either side of the thermometer and could 
be read easily through the window of the 
cabinets (11). The thermometer scale was 
graduated in 0.2° F. (0.12° C.) and the 
markings widely separated to further facili- 
tate accurate reading. The temperatures 
registered by this thermometer were kept 
between 109° and 110° F. (42.8°— 43.4 
C.). The amount of diathermy usually re- 
quired to maintain this reading ranged be- 
tween 1,800 and 2,500 milhamperes. As a 
result of previous studies, we knew that 
the temperature of the pelvic organs was 
not less than 1.5° F. (0.9° C.) lower than 
the thermometer reading (10). The pelvic 
heating was usually maintained for six 
hours. The object of the higher pelvic 
temperatures was to achieve a more rapid 
lethal influence on the gonococcus (11). 
Carpenter and his co-workers have shown 
that various strains of this organism will 
resist a temperatme of 106.7° F. (41.5° C.) 
for periods ranging from 6 to 30 hours 
(12). At 109.3° F. (42.9° C.), the thermal 
death time was cut to about half (13). 

The rectal temperature was usually 
maintained at about 106° F. (41.1° C.). 
During the pelvic heating, systemic tem- 
perature was taken by oral and axillary 
thermometers. Before beginning pelvic 
heating, we determined the relationship be- 
tween mouth, axillary, and rectal tempera- 
tures. Usually the mouth temperature is 
about 0.7° F. (0.42° C.) lower than the rec- 
tal. 

The patient received fluids, either iced 
tap water or cold 0.6 per cent saline solu- 
tion, as much as she desired. To minimize 
discomfort, sedation usually by means of 
gr. ^Aoo of h 5 ^oscine hydrobromide in com- 
bination with gr. V 6 of morphine sulphate, 
was administered. Small doses of mor- 


phine were repeated when necessary. 
Close watch of a patient to avoid unto- 
ward effects was essential. Continuous 
observations were made of the color, pulse, 
and respirations. We believed it essential 
for a physician to be in continuous at- 
tendance. The treatment was usually ter- 
minated after 12 hours of sustained tem- 
perature. The rectal temperatiue usually 
returned to normal within an hoiu to an 
hour and a hah. An intravenous injection 
of 5 per cent glucose in 1,000 c.c. of normal 
sahne solution was frequently given after 
treatment to restore the chloride balance. 

The preparation and technic for systemic 
elevation in the male were the same as 
those described for the female. However, 
in the male, the pelvic and genito-mrinary 
tract heating were achieved by rectal dia- 
thermy maintained for two or three hours. 
The rectal mucosa was found to be much 
more sensitive to heating than the vaginal 
mucosa and when longer heating was at- 
tempted, rectal mucosal burns would oc- 
casionally result. In addition, thrombosed 
hemorrhoids would also complicate the 
situation as a result of prolonged presence 
of the electrode in the rectum. The use of 
the rectal electrode was found to be of 
great value in prostatitis. Because the heat- 
ing of the anterior or penile portion of the 
methra was not as effectual when only 
systemic temperature rises were used, a 
special technic for heating the penis was 
used. The penis was placed on the abdo- 
men, and a small metal electrode 2.5 X 4.5 
inches, of the same type of metal used in 
the dispersive electrodes in the female, was 
placed on the penis. It was kept in posi- 
tion by towels and a sandbag weight. The 
penile electrode was connected to one ter- 
minal of the diathermy apparatus. The 
other terminal was connected to a disper- 
sive plate about 10 X 12 inches (25 X 30 
cm.) in size and placed over the lower back, 
with the patient resting comfortably on it. 
By means of this arrangement, we were 
able to raise the penile temperature about 
2° F. (1.2° C.) higher than the systemic 
temperature when using between 300 and 
400 milliamperes of current. The usual 
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period for llic administration of penile dia- 
thermy \Yas four hours. As in tlie female, 
tlie male patients were kept under treat- 
ment for about 12 hours. In the male, 
however, we were able to follow the ure- 
thral spreads during the treatment. The 
fever was maintained for two hours after 
the spreads beeame negative, provided the 
treatment did not last more than 14 hours. 

The necessity for re-treatment was de- 
termined by the presence of organisms in 
the cervdeal or urethral discharges on the 
day following tlie treatment. In the ar- 
thritis cases, re-treatment depended upon 
the clinical picture when the spreads were 
negative. If the spreads were negative, 
further daily examinations were continued 
for a short period. The necessity for re- 
treatment depended upon the thermal re- 
sistance of the invading organism and upon 
the immunity of the patient. WTien re- 
treatment was necessary, the shorter the 
interval between treatments, the more ef- 
fective was the procedure. If the condi- 
tion of the patient warranted, re-treat- 
ments were administered on alternate 
days. 

CLINICAL RESULTS 

Female. — Of 125 women treated by this 
technic, 117 (93 per cent) became bacterio- 
logically free of gonococci. Our first group 
in this series consisted of 67 women who 
received from five to six hours of systemic 
hyperpyrexia combined with from three 
and one-half to four hours of additional 
pelvic heating. Of these, 62 were free of 
the gonococcus in an average number of 
2.3 treatments per patient. The second 
group of these cases consisted of 58 women 
who received 12 hours of hyperpyrexia to- 
gether with from six to eight hours of addi- 
tional pelvic heating. In 55 of this group, 
the gonococcus disappeared after an aver- 
age of 1.4 treatment per patient. More 
than two-thirds of the cases required but 
one treatment. 

Within a few days following adequate 
treatment, there was a subsidence or dis- 
appearance of the vaginal discharge. The 
cervical secretion became mucoid and clear. 


microscopically containing only scattered 
leukocytes instead of the pus clumps pre- 
viously found. The urethral smear con- 
tained only scattered leukocytes in addi- 
tion to many epithelial cells and Doder- 
lein’s bacilli. In a few cases, superficial 
mucosal burns caused a prolongation of 
the discharge, which disappeared with the 
healing of the mucosal area within two or 
three weeks. In a few other cases, a con- 
tinuation of the discharge following dis- 
appearance of gonococci was caused by 
trichomonas vaginitis. This discharge 
ceased with the application of measures 
directed against the trichomonas. 

About one-third of the cases were com- 
plicated by salpingitis. In the acute or 
subacute cases, pain usually disappeared 
during the first treatment. We observed 
that treatments might be instituted at any 
stage of gonococcal infection, even in the 
presence of acute salpingitis associated 
with fever and pelvic peritonitis. Tubo- 
ovarian inflammatory masses, including 
those which were probably suppurative 
and associated with a rapid sedimentation 
time, responded satisfactorily to this type 
of treatment. There was first a diminu- 
tion or disappearance of pain, and a re- 
turn of the temperature to normal the day 
following the treatment. The temperature 
remained normal. Rapid sedimentation 
rates became normal. 

Pelvic examination within a few days 
after treatment usually revealed a marked 
diminution of pelvic tenderness, but little 
change in the size of the adnexal masses. 
From seven to ten days after treatment, 
there was usually an increased mobility of 
the uterus and some shrinkage of the in- 
flammatory masses. About two weeks 
after the treatment, the adnexal masses be- 
came much smaller. 

The first menstrual period following 
treatment sometimes came on before the 
expected time and was more profuse and of 
longer duration than usual. We never ob- 
served a cessation of menstruation or the 
occurrence of menopause symptoms after 
treatment. A number of patients with 
chronic salpingitis associated with painful 
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or prolonged menstruation, noticed that 
menstruation became more normal and 
less painful following treatment. 

Pregnancies and normal deliveries oc- 
curred in a number of patients whom we 
had treated previously for gonorrhea by this 
technic. In a number of patients with 
acute salpingitis at the time of treatment, 
insufflation by the Rubin method subse- 
quently demonstrated normal tubal pa- 
tency. 

The follow-up in most of these cases 
has been prolonged sufficiently (in some 
cases extending for a period of five years) 
to assure us that the disappearance of the 
gonococci has been permanent. We rehed 
upon frequently repeated stained spreads, 
especially those taken directly after the 
cessation of menstrual flow. In addition, 
in many cases we made cultures. The 
danger of a woman becoming re-infected 
by resumption of relations with the sex 
partner who originally infected her or with 
some other infected individual was always 
kept in mind. In four cases, after intervals 
of many months during which repeated 
examinations failed to reveal the presence 
of abnormal discharge or of gonococci, a 
purulent discharge containing the organ- 
ism was again found. In each of these 
cases, there was a definite history of new 
exposure with an infected partner. 

Males . — In our series of 40 males, as in 
that of the females, we made no distinc- 
tion between the acute and chronic cases. 
The reason for this was that the results 
wth fever therapy depended more upon the 
thermal death time of the invading organ- 
ism than upon duration of infection. Here, 
too, as in the female, the age factor was of 
no great consequence except that, should a 
patient have been too old, as evidenced by 
advanced arteriosclerosis or other major 
degenerative changes, treatment would 
have been refused. However, since all our 
patients ranged between 19 and 50 years of 
age, we never found it necessary to refuse 
treatment to a patient with gonorrhea. 

Before male patients were subjected to 
treatment, the routine diagnostic proce- 
dures were completed and the extent of in- 


volvement was determined. Spreads, two 
glass tests, complement fixation, etc., were 
used. The effect of fever treatment during 
the course of each treatment upon the male 
patient was apparent. During the first 
half or three-quarters the purulent dis- 
charge would become much more profuse 
and then begin to thin out until it was very 
thin and watery. The typical intracellu- 
lar organisms would become extra-cellular, 
then enlarge in size, apparently undergoing 
autolysis, and finally the staining charac- 
teristics were changed. At the end of a suc- 
cessful treatment, the smears would be 
completely negative and the thin watery 
discharge would contain only a. few pus 
cells and many epithelial cells without 
even a trace of extra-cellular organisms. 
Twenty -four hours after the completion of 
a successful treatment, there was little or 
no discharge and the patients were com- 
pletely free of such complaints as burning, 
frequency, and urgency. In the cases of 
epididymitis, the pain and swelling sub- 
sided directly after treatment. Of the 40 
males, 28 became gonococcus-free in from 
one to three treatments. The average 
number of treatments required for these 
cures was 2.8 treatments per patient. Of 
the remaining 12, six were improved and 
subsequently responded to local chemical 
treatments by gonococcocides within three 
weeks. There were six total failures, the 
subsequent course of which, after treat- 
ment, showed that they apparently had 
not been influenced by fever therapy. 
These failures were probably due to two 
factors: the lack of sufficiently intense an- 
terior urethral heating or an inadequate 
period of sustained systemic temperature. 
Some of these failures were due to the pa- 
tient's refusal to undergo a second or third 
treatment, and in one case the patient’s 
emotional reaction to the treatment was so 
marked that it was considered wiser to use 
other methods. 

As in the female series, the importance 
of follow-up was also stressed. The usual 
provocative tests — alcohol and chemical 
irritation — were utilized. 

Gojiorrheal Arthritis . — Not only can con- 
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trolled clTectivc hcuUng by physically in- 
duced fever be applied to the pelvic foci, 
but the blood stream and metastatic joint 
lesions such as arc jirescnt in gonorrheal 
arthritis can be attacked simultaneously. 
In addition to the devitalizing and lethal 
action of the heat directly on the gonococ- 
cus, there arc other important defensive 
measures evoked by fever therapy. Some 
believe that fever stimulates immune reac- 
tions and cases have been cited in which 
patients spontaneously clear themselves 
of the gonococcus within a short period 
after fever treatment (15). Certain bene- 
ficial systemic effects such as increased cir- 
culation, speed, increased white cells, and 
phagocytes in the blood stream (16o, Gc) 
were also achieved with the elevation of 
systemic temperature. The application of 
physically induced fever for gonorrheal 
arthritis represented an important ad- 
vance, permitting the physician to control 
the height and duration of the patient’s 
temperature reactions at all times. The 
successful application of this method in 
gonorrheal arthritis has been the subject 
of numerous reports (17, Aa, IGa, 1G5, and 
16c). 

Each of the 40 cases in this series was 
proven to be an arthritis of gonococcal 
origin. Of this group, 19 were females and 
21 were males. The average number of 
treatments administered was 2.69; eight 
had one treatment, and all but one of these 
eight made complete recoveries. The larg- 
est number of treatments given any one 
patient was seven. 

The response of the systemic and joint 
manifestations of nearly all the cases was 
satisfactory and frequently dramatic. The 
temperature elevations which the patients 
ran before treatment subsided, and malaise 
and chills and sweats, when present, dis- 
appeared. Red-cell sedimentation rates 
showed trends to normal and patients were 
able to get out of bed within a short period 
after treatments. Joint symptoms in all 
but eight of the 40 cases subsided with re- 
markable uniformity immediately after 
termination of treatment. In all cases, in- 


cluding these eight, there was a definite 
change for the better. 

With the type of treatment kept in mind, 
this series of 40 cases may be subdivided 
into two categories. The first 16 were 
treated before we began 12- to 14-hour ses- 
sions. This group was subjected to physi- 
cally induced fever in sessions lasting but 
from six to eight hours. Of these 16, seven 
were cured with all evidence of pelvic and 
joint involvements permanently eradi- 
cated 24 hours after treatment. In the 
series of 24 cases treated by the prolonged 
technic, similar results were achieved in 16 
cases. Thus, a total of 23 patients were 
cured of their gonorrheal arthritis with 
physically induced fever alone. 

Of the remaining 17 patients, there were 
nine who were definitely and markedly im- 
proved but who required some local treat- 
ment to free them of pain completely and 
to restore total mobility . The local treat- 
ments consisted of diathermy, short wave, 
bakings, massage, and corrective exercises. 

The failure to achieve satisfactory re- 
sults in eight cases was due to several 
factors ; two cases came for treatment with 
permanent bony ankylosis (x-ray evi- 
dence); four had inadequate treatments, 
that is, too short, and the temperature did 
not exceed 105.5° F. (40.8 C.), one, R _f^" 
male, had recurrence of pain and positive 
smears three weeks after discharge from 
the hospital and the possibility of re-infec- 
tion by her consort was probable, and one 
patient was infected by a resistant organ- 
ism which would not yield despite long in- 
tensive fever treatments. 

It should be noted that organisms not 
killed by fever appeared to be attenuated 
so that short courses of chemical after- 
treatment for about three weeks could 
easily eliminate the original focus. 

In gonorrheal arthritis, the duration of 
the disease before treatment was a factor 
tliat apparently affected the response to 
treatment. Generally, we found that the 
longer the chronicity, the less rapid was 
the response. The danger of permanently 
damaged joints was also greater with in- 
creased duration. After-treatments to re- 



THE OCCURRENCE OF TWO OR MORE PRIMARY MALIGNANT LESIONS' 
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^pHE term “multiple primary malig- 
nancy” denotes the occurrence of two 
or more primary malignant lesions in 
an individual. Such lesions may be pres- 
ent concmrently, or one may antedate 
the other by any length of time. Lesions 
such as multiple myeloma, Ewing’s tumor, 
lymphosarcoma, etc., which are of multiple 
character in practically all instances, are 


excluded. 

The occurrence of multiple primary 
malignancy is not rare. The earliest re- 
corded case is that of Billroth (8), in 
1869. Since then, many cases have been 
reported and several comprehensive re- 
views of collected cases have been made. 
Very few articles on this subject, however, 
have appeared in the radiological publi- 
cations, and for that reason I have taken 
this opportunity to review briefly the litera- 
ture and to report a few cases of my own. 

Major (1), in 1918, collected 220 cases 
from the hterature and added one of his 
own. It is noteworthy that practically all 
of his collected cases had been reported 
by foreign authors. 

Hanlon (2), in 1931, reported a series 
of 49 cases from the Mayo Chnic. He 
concluded from his findings that multiple 
primary neoplasms probably represented 
incidental occurrence rather than a definite 
response to any law of neoplastic forma- 
tion. He also noted in his cases that mul- 
tiple carcinomas occurred among persons 
whose average age was greater by several 
3 ’^ears than those having only a single 
lesion. 

Warren and Gates (3), in 1932, pub- 
lished an excellent and most extensive sur- 
vey of the literature. They collected 
1,219 cases which they accepted as au- 
thentic, and added to this number 40 cases 
of their own. They rejected 37 reported 
cases which they were not able to verify. 


* Presented before the Twenty-fourth Annual Meet- 
ing of tlie Radiologieal Society of North America, 
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In their summary of this comprehensive 
analysis they stated that the frequency of 
multiple mahgnancy was 1.84 per cent of 
all cancer cases. On the basis of American 
statistics, the frequency was 3.9 per cent. 
In their own series of 1,078 cancer autop- 
sies, the frequency was 3.7 per cent. They 
concluded that multiple malignant tumors 
occur more frequently than can be ex- 
plained on the basis of chance alone and 
that a predisposition from some unknown 
cause may be the factor in producing 
multiple malignant lesions. In regard to 
age, they found multiple and single lesions 
occurring at about the same average period 
of fife. 

Hurt and Broders (4), in 1933, reported 
71 cases of multiple malignant neoplasms 
found in 2,124 patients with cancer treated 
at the Mayo Clinic, in 1929 . This is an inci- 
dence of 3 .4 per cent. They found a family 
history of cancer in 28.6 per cent of the 
cases reported. In their conclusions they 
state: “Persons are more likely to have 
more than one primary mahgnant neo- 
plasm than a survey of the literature wmuld 
lead one to believe.” 

Schreiner and Wehr (5), in 1934, re- 
ported 307 cases of multiple malignancy 
among 11,212 cases of neoplasms seen at 
the State Institute for the Study of Malig- 
nant Disease, at Buffalo, an incidence of 

2.7 per cent. 

Bugher (6), in 1934, reported 30 cases of 
multiple neoplasms found in 983 cancer 
autopsies at the University of Miehigan 
Hospital, an incidence of 3.1 per cent. 
He concluded that the frequency is greater 
than can be attributed to incidental oc- 
currence. 

. Mead Burke (7), in 1936, reported a 
series of 46 cases of multiple neoplasms 
found in 583 postmortem examinations 
showing cancer. This is an incidence of 

7.8 per cent and is the highest noted. 

From reports above cited, it is evident 

that the frequency of multiple malignancy 
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varies in diil'cront scries bclwccn 2.7 and 7.8 
per cent of all cancer cases. Determination 
of the absolute incidence is somewhat 
diflicnlt. All cases must confonn to some 
standard criteria. To this end, Billroth (8) 
formulated three ])ostulatc.s to be observed 
in establishing a diagnosis of multiple 
malignancy: (1) Each tumor must h ave an 
independent histologic appearance; (2) 
tlie tumors must arise in difTerent situa- 
tions, and (3) each tumor must jiroducc 
its own metastasis. 

Such stipulations, however, seemed to 
rule out numerous authentic cases so that 
the suggestions of Goetze (9) have been 
followed in more recent j’^ears. His cri- 
teria were as follows: (1) The macro- 
scopic and microscopic appearance of the 
tumors must be that of the usual carci- 
nomas of the organs involved; (2) ex- 
clusion of metastasis must be certain, and 
(3) diagnosis may be confirmed by the 
character of the metastasis in each case. 

A\9iile conformation to such standards 
will limit errors of commission, so far as a 
positive diagnosis is concerned, there exists 
also the possibility of errors of omission in 
series of cases reported either from autopsy 
or clinical material. 

In postmortem cases, a most thorough 
examination of all tissues must be made to 
avoid overlooking a second primary growth 
which may be extremely small and difficult 
to discover. In the pathologic examina- 
tion of a single organ, if multiple sections 
are not made, a second malignancy of differ- 
ent type may remain undiscovered. The 
history of the patient must also be re- 
viewed thoroughly to determine if he may 
have had a previous malignancy which 
was treated and cured. 

The incidence in a series of cases re- 
ported from clinical material may be in 
error due to failure to diagnose a second 
primary lesion because of its small size, in- 
accessibility, or absence of symptoms. 
The clinician may fail to take steps to dif- 
ferentiate a second primary from a meta- 
static lesion if he does not bear in mind 
the possible presence of multiple neo- 
plasms. 


Multiple primary malignancy involving 
jiractically every combination of organs has 
licen reported. Numerous cases involving a 
single organ, paired organs, or organs of the 
same system have likewise been recorded. 
Hurt and Broders (4) state that multiple 
primary malignant lesions occur most com- 
monly in the same organ or in organs of the 
same system. Numerous cases of multiple 
neoplasms have been reported in the colon. 
The r61e of polypi in malignancy of the 
large bowel may be accountable for this. 

The skin is a common location for one 
or more lesions. Many cases involving 
the lips and buccal mucosa or pharynx have 
also occurred. Irritation, of course, may 
be a large factor here. Then, also, if the 
probability of recovery from a surface ma- 
lignancy is good, the patient has a chance 
to live long enough in some cases to de- 
velop a second malignancy. 

It is generally agreed, that the incidence 
of multiple malignancy is too great to be 
ascribed to accidental occurrence and that 
some unrecognized factor of susceptibility 
may be the cause of its development. In 
regard to the part played by heredity, age, 
or sex, no definite information can be 
gained from the reported cases. In cases 
in which the family history has been given, 
the hereditary factor has been positive in 
from 25 to 30 per cent in some series. The 
average age and sex distribution has varied 
too greatly in different series to be of value. 
Nothing which points to any predictable 
innate, individual susceptibility has been 
found. The closest approach to this is the 
statement of Hurt and Broders (4) that: 
“If a person has one malignant tumor, the 
probability of the development of another 
malignant tumor varies directly with the 
grade of malignancy of the first tumor, 
presuming that the person survives long 
enough for another malignant newgrowth 
to develop.” 

CASE REPORTS 

Case 1. L. H. B., white male, 51 years 
of age, was admitted to the John D. Arch- 
bold Hospital on April 28, 1931, because 
of a mass the size of a large orange in the 
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left axilla. There was no family history of 
cancer. Nine months previously he had 
noted a small hard tumor in the left axilla. 
There was no change in its size until three 
months before the date of admission, when 
it began to grow rapidly. It now inter- 
feres with movement of the arm. 

Examination showed the mass in the 
axilla to be 8 cm. in diameter, exceedingly 
firm, and not attached to the skin or chest 
wall. No other evidence of disease was 
found. 

The tumor was excised and microscopic 
examination proved it to be a reticulum-cell 
sarcoma. Deep x-ray therapy was given 
post-operatively. 

The patient remained well until March, 
1934, almost three years later, when he 
developed an intestinal obstruction after a 
few days of colicky pain in the abdomen. 
He was admitted to the hospital on March 
19, 1934. Laparotomy was done. Three 
distinct tumor masses were found distrib- 
uted throughout the ileum. The serosa 
over the tumors was practically normal in 
appearance. Two of the tumors were 
identical in size (5 cm. in diameter) ; the 
third, and most proximal in location, 
was about 4 cm. in diameter and had 
caused an intussusception with conse- 
quent intestinal obstruction. Each of the 
three lesions was separated by several 
feet of normal-appearing intestine. No 
evidence of metastases was found in the 
fiver or mesenteric glands. Each of the 
lesions was removed with wide margin of 
normal bowel by separate excision and 
anastomosis. 

Pathologic examination showed aU le- 
sions to be adenocarcinoma. Sections 
from one tumor appeared to be identical 
with those from the others. 

The patient made an uneventful recov- 
er}’^ and was discharged from the hos- 
pital three weeks later. He remained in 
good health until 15 months later, June, 
1935, when he began gradually to lose 
strength. He was admitted again to the 
hospital on Oct. 3, 1935, at which time he 
had an extremely severe secondary anemia, 
a palpable, nodular fiver, and a very defi- 


nitely palpable mass in the right lower 
quadrant. He refused to have x-ray 
studies made and was dismissed from the 
hospital. Death occurred in November, 
1935. Permission for postmortem examina- 
tion could not be obtained. 

This patient had at least two primary 
malignancies, one of which was apparently 
cured. If each of the lesions in the small 
bowel can be accepted as being primary, 
then he had four primary malignancies. 
The clinical findings on his last admission 
to the hospital suggested the presence of a 
malignancy in the cecum or ascending 
colon. It is possible that a neoplasm had 
developed there, but this, of course, is 
purely conjectural and cannot be con- 
sidered to bear any weight in the case. 

Case 2. Mrs. C. M. S., 21 years of age, 
was admitted to the John D. Archbold 
Hospital on Aug. 23, 1937, for deep ther- 
apy of a recurrent pelvic tumor. There 
was no family history of malignancy. 
She had had one pregnancy, with normal 
delivery 18 months previously. Postpar- 
tum recovery was good . In J anuary , 1937, 
she noted some enlargement of the ab- 
domen. A diagnosis of pregnancy was 
made by her physician. The abdomen 
continued to enlarge but menstrual periods 
did not cease. In May, 1937, a diagnosis 
of ovarian tumor was made and operation 
disclosed a very large cystic tumor of the 
right ovary. Alicroscopic section proved 
this to be a granulosa-cell tumor of the 
ovary, of sarcoma type. Three months 
after operation a recurrent mass was 
noted in the right side of the pelvis by 
the patient. She then came to the hos- 
pital for x-ray therapy. 

Examination at this time revealed a 
firm, smooth, tender mass 7 cm. in di- 
ameter, fixed in position in the pelvis just 
to the right of the midline. Several very 
small subcutaneous nodules were found 
in the region of the scapulae and one 
slightly larger nodule just under the skin 
in the left axilla. A small scar was noted 
at the base of the neck posteriorly. 
Questioning the patient in regard to this 
brought out the history that a small black 
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mole, which had been present from birth, 
had suddenly begun to grow and had 
become irritated in August, lOilG. It had 
been removed at once with the actual 
cautery by her family jihysician. 

Two of tlic small subcutaneous nodules 
were removed for biopsy and a diagnosis 
of metastatic, non-pigmented mclanosar- 
coma was made. 

Deep x-ray therapy was given over the 
pelvic tumor. It regressed to about 50 per 
cent of its original size but did not disap- 
pear entirely. In October, 1937, tlic 
patient developed severe headaches, men- 
tal confusion, jjrojectile vomiting, and 
rapid loss of vision. Examination of eye 
grounds showed changes in visual fields and 
bilateral choking of the disks. Death 
occurred March 21, 1938. No postmortem 
examination could be obtained. 

This patient, 21 years of age, had a granu- 
losa-cell tumor of the ovary and concur- 
rently a melanoma of the skin with me- 
tastases. It seems probable that the 
cerebral lesions were secondary to the 
melanoma. 

Case 3. Mrs. J. A. P., 48 years of age, 
was admitted to the John D. Archbold 
Memorial Hospital on June 4, 1930, with 
a history of vaginal bleeding which had 
been continuous for three months. There 
was no family history of cancer. 

Examination revealed an ulcerated le- 
sion of the cervix which proved to be 
squamous-cell carcinoma. There was no 


infdtration of the vaginal vault or para- 
metria. Intensive radium therapy was 
given and the lesion regressed entirely. 
The patient continued in good health until 
July, 1938. She then noted a small tumor 
mass in the soft tissue of the deltoid re- 
gion of the right arm. This mass increased 
in size and became somewhat painful, until 
it was excised in October, 1938. Micro- 
scopic examination proved this to be a 
fibrosarcoma, apparently arising from a 
muscle sheatli. 

The three cases reported were the only 
cases of multiple malignancy found in a 
series of 176 clinical cases of cancer in 
which an internal organ was involved, and 
in which the multiplicity was not due to 
basal-cell or squamous-cell carcinoma of 
the skin. 
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RADIOSENSITIVITY AND RECURRENT GROWTH IN OBELIA 

By PAUL S. HENSHAW, Ph.D., New York City 
From the Biophysical Laboratory, Memorial Hospital 


O NE of the outstanding properties of 
living matter is its wide variation in 
susceptibility to radiation, such as 
roentgen and gamma rays. Whereas, some 
cells are able to withstand several hundred 
thousand roentgens, others will succumb to 
doses of only a few such units of radiation. 
In our experience, growth has been observed 
to occm in seedhngs which have been sub- 
jected to doses as high as 200,000 r, while 
killing has been observed to take place in 
frog’s eggs which have received doses of 
less than 50 r. The most sensitive cell re- 
ported, so far as we know, is that of the 
chick Allantois irradiated in vitro. Ac- 
cording to Scott (12), this cell may be 
killed by exposure to doses as low as two 
roentgens. 

As early as 1906, Bergonie and Tri- 
bondeau (1) compared the relative radio- 
sensitivity of tissues in various states of 
activity and formulated the well-known 
law which bears their names. This, in 
effect, states that cells which are em- 
bryonic in character, and more active in 
growth and mitosis, are more vulnerable 
to radiation. While there are many re- 
ports on record which illustrate the wide 
difference in susceptibihty of cells to radia- 
tion, there are relatively few that deal 
with the changes which organisms may 
undergo during their life cycles, and 
among these the findings differ. 

Mottram (11), in 1913, took advantage 
of the fact that mitosis is more prevalent 
in Vica faba at night than during the day 
and found these to be the most sensitive 
organisms when mitosis was at a peak of 
activity. Similarly, Kornicke (9), in 1915, 
found a correlation between growth and 
radiosensitivity when the susceptibilities 
of dormant and germinated seeds were com- 
pared. Thus, these experiments tend to 
support the law of Bergonie and Tri- 
bondeau. 

In 1923, Mavor (10) determined the 


susceptibility of Drosophila melanogaster 
to x-rays during part of its life cycle and 
found it to be practically constant during 
the larval and part of the pupal stages, 
but the latter part of pupal development 
was attended by a sudden and marked 
increase in resistance. Recently we have 
confirmed this work and expanded it con- 
siderably (unpublished) and found that 
the changes in radiosensitivity cannot be 
correlated with the important develop- 
mental events. The results, therefore, 
appear to be at variance with the law of 
Bergonie and Tribondeau. 

Changes in radiosensitivity of Dro- 
sophila embryos have also been followed 
(Henshaw and Henshaw, 6, 1933). It 
was found that, whereas, the organisms 
become gradually more sensitive during 
blastulation, they suddenly become several 
times more resistant at or near the time of 
gastrulation. Similar changes have been 
observed in Calliphora by Scott (13, 1934). 
In view of the fact, in these cases, that the 
rate of mitosis is practically logarithmic, 
and the fact that mitotic activity is greatly 
reduced in most of the cells at the time 
of gastrulation, these experiments may be 
said to be in accord with the law of Ber- 
gonie and Tribondeau. 

Sugiura (14), in 1937, measured the 
relative radiosensitivity of Mouse Sarcoma 
180 irradiated in vivo and in vitro and 
found the cells to be about twice as resist- 
ant when treated outside the body. 
Henshaw and Sugiura (8), in 1936, and 
Goldfeder (2), in 1938, exposed cells of the 
same tumor when grown in vivo and in 
tissue culture, and found that cells in tissue 
culture would show some growth into the 
plasma medium after receiving from 10 to 
20 times the dose lethal to the same cells 
irradiated in the animal. In these cases, 
it is difficult to see how the law of Bergonie 
and Tribondeau could apply. 

A number of experiments have been 
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carried out in which jjrowth nelivity has 
been controlled and the radiosensitivity 
incasnrcd under the various conditions. 
In this laboratory (Ilcnshaw and Fran- 
cis, 6, 1633), wc have regulated the 
growth of Triticuvi seedlings and deter- 
mined their susceptibility to x-rays.' It 
was found, on the one hand, that growing 
seedlings were more sensitive than non- 
growing dry seeds (thus confirming Kor- 
nicke’s experiment mentioned above), 
and, on the other hand, that growing 
fonns, rendered non-gi'owing by subjec- 
tion to low temperature, did not become 
more resistant as a result. Further, 
it was found that stopping growth by diy- 
ing increased the resistance considerabl)^ 
whereas, stopping it by asphyxiation in- 
creased it only slightly. 

Thus, practically all degrees of relation- 
ship between growth activity and radio- 
sensitivity have been observed and it is 
apparent that further study under more 
favorable conditions is needed. 

Recently, it has been our opportunity to 
investigate the relationship of growth ac- 
tivit)’’ and radiosensitivity in the form 
Obelia in which various types of growth 
activity are manifest and sharply defined. 
In a succession of easily recognizable 
stages, this form displays predominantly 
proliferation, differentiation, organization, 
dedifferentiation, and regression. More- 
over, being colonial and having individuals 
in all stages of development present at 
one time, it was a simple matter to apply 
radiation in varying amounts to colonies 
and observe the relative effects at differ- 
ent stages and on different kinds of growth 
activity. 

The idea of using Obelia for radiobiologic 
studies came from Hammett s recent 
work (3, 4, 5) in which he used this organism 
to test the influence of certain compounds on 
Various phases of growth. The form to be 
described here was the same as that used 
by Hammett— geniculaia. This in- 
vestigator has emphasized the confusion 

' The reader is referred to our previous article for a 
review of the investigations in which growth rate was 
gerulated and radiosensitivity followed. 



colony showing cut end at base, 
branching pedicels, and hydranths 
in various stages of development. 
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that exists in connection with the taxon- attached to the substratum. At inter- 
omy of Obelia and has pointed out that vals, this gives off upright branches known 
from the literature one might easily mis- as hydrocauli. These branches, carefully 



Stolo»^ <qro\v/-tJ^ 


Fig. 2. Above, diagrams showing the cycle of recurrent growth of h 3 'dranths of 
Obelia; below, diagrams of stolon regeneration. 

take 0. genicidata and 0. dichomata. How- cut away with scissors and allowed to 
ever, in view of the fact that we have drop into a dish of clear sea water, are the 
used both forms and found the same gen- specimens used for experimentation (Fig. !)• 
eral relationships for the points to be dis- The hydrocauli follow a zigzag course 
cussed, no serious error can develop from and at every bend give off a side branch 
a dispute over classification. or pedicel. The hydrocaulus stems are 

Obeha is a colonial co-elenterate which usually from one to two centimeters long 
lives in the sea. Usually, it may be found and have pedicels numbering up to fifty or 
just below tide level as small, gray plant- more. The pedicels are annulated and 
like masses attached to wharves, floats, or give rise at the tips to polyps or hydranlhs. 
rocks along the shore. The colony con- These arise as buds, largely by prolifera- 
sists of a basil stem or hydrorltiza which is tion, which grow and differentiate to form 
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the elaborate hydranth with from twenty 
to thirty tentacles, a mouth, and a gastro- 
vascular cavity. As such, the hydranth is 

15,000 r 


contributed in no way to the investigation 
carried out, no description of them need 
be given here. At the cut ends of the hy- 

26,000 r 


BUD 





STOLON 

0 





0 


12 24 


HOURS AFTER TREATMENT 

Fig. 3. 

Fig. 3. Diagrams allowing the influence of 15,000 
Fig. 4. Diagrams showing the influence of 25,000 


HOURS AFTER TREATMENT 

Fig. 4. 

doses of x-rays on hydranths and stolons of Obelia. 
doses of x-rays on hydranths and stolons of Obeha. 


a complete, functioning unit, fully ca- 
pable of self-maintenance. It is connected 
to the other hydranths only by way of the 
pedicel and hydrocaulus. 

The hydrocaulus and pedicel are made 
up of two layers: (1) the outer chitenous 
layer, or perisarc, which lends rigidity to 
the stem, and (2) the inner layer, or 
cenosarc. The cenosarc is made up of 
soft tissues, is composed of two layers of 
cells, has a lumen which is continuous 
throughout the hydrocaulus and pedicels, 
and connects with the gastrovascular 
cavities of the various hydranths. The 
cenosarcal cavities are lined with^ cilia 
which keep the hydTOpldSwic fluid within, 
in constant motion. The flow is easily 
visible because of the abundance of highly 
refractal bodies carried along by the liy- 
droplasm. In addition to hydranths, there 
are also gonopores which have to do with 
reproduction of the form, but since they 


drocalculi, a new organ of attachment or 
stolon is usually formed by outgrowth. 

When the material was brought into the 
laboratory, it was washed free of debris and 
straight stems with pedicels varying in 
number from five to forty were selected. 
These then were kept separately in stender 
dishes in 20 c.c. of sea water which was 
changed three times every 24 homs. 

The specimens, therefore, had the gen- 
eral appearance indicated in Figure 1, 
in which the pedicels supported hy- 
dranths in various stages of development. 
If these are watched closely over a period 
of two or three days, they will be seen to 
manifest the cycle of change shown in 
Figure 2, a behavior spoken of as recurrent 
growth. Oim impression of this phenome- 
non is the same as that of Hammett’s, 
except for certain unimportant details, so 
that we shall use the same descriptive 
terminology as used by Hammett. 
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The hud, by proliferation mainty, 
changes into the stage spoken of as half 
(hah full size). This, by differentiation, 
changes to the three-quarter stage and the 
three-quarter, by organization, to the 
complete. The complete stage is the fully 
formed, feeding in^vidual or hydranth, 
and as such, exists for a much longer period 
than the other stages. However, after a 
few days of active existence it undergoes 
dediffereutiation and regression until that 
individual, per se, no longer exists. Later, 
however, a new bud wffl form on the same 
pedicel and the cycle is repeated — ^recur- 
rent growth. The regeneration of stolons 
in these forms is spectacular, for uathin 
48 horns stolons longer than the entire 
hydrocaulus may be formed. The growth, 
in fact, is so rapid that it may actually be 
seen to progress across the low-power 
field of a compound microscope. Ti^atch- 
ing this is much like watching the move- 
ment of the minute hand on a clock. 

Thus, in order to compare the relative 
radiosensitivity of cells manifesting these 


various types of groivth activity, it was 
necessary onl}'^ to irradiate specimens such 
as the one shown in Figure 1 and keep a 
record of subsequent development. Such 
records have been made for nearly a hun- 
dred colonies receiving various doses of 
x-raj’^s. 

The work was carried out at the Marine 
Biological Laborator}'^, AVoods Hole, Mass., 
dining August and September, 1935, mak- 
ing use of the new high intensity dual 
tube x-ra}'^ equipment available there. 
The conditions of treatment were as fol- 
lows: 

195 kv. 

30 ma. 

14 cm. dist. (from either target to 
test material) 

0 . 75 mm. copper •. 

1 . 62 mm. aluminum > filter 
2,000 r/min. 

For the points we wish to make, it seems 
best to present the results in chart form, 
which has been done in Figures 3, 4, 5, and 


40,000 r 


BUD 1 


HALF 


THREE- U 
QUARTER Vi 


COMPLETE 


BROKEN 


STOLON 



250,000 r 


COMP 



STOLON 


12 


% 

24 


HOURS AFTER TREATMENT HOURS AFTER TREATMENT 

Fig. 6. 

Fig. 5. Diagrams showing the influence of 40,000 r doses of x-rays on hydranths and stolons of Obdia. 
F;g. 6. Diagrams showing the influence of 250,000 r doses of x-rays on hydranths and stolons of Obdia. 
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C. It will be seen that uroniul 15, Odd r 
is required to supjircss initiation and stop 
growth in the bud ; that 25, Odd r is reipiired 
to stop growth at the half stage; that 40,- 
000 r is required to stop it at the three- 
quarter stage, and that 250, Odd r is required 
to suppress hydranth activitj' and stolon 
growtli. Thus, neglecting stolon growth 
for the moment . it appears that the cells 
of Ohdia are the most vulnerable to x-ra 5 'S 
when in, or about to enter, active prolifera- 
tion and that they become more resistant 
as differentiation progresses. The results. 


growth, three things caused us to believe 
that it could best be characterized as a 
type of metaplasia rather than hyperplasia. 
First of all, the rate of growth as indicated 
above seemed entirely too rapid to indicate 
proliferation. vSecondly, cells near the 
tip of the stolon may be observed, under 
the microscope, to be moving distally. 
Thirdly, as indicated in Figure 7, the 
cenosarc is drawn out of the hydrocaulus 
by the advance of the stolon. If these 
points can be taken to mean that prolifera- 
tion does not occur to any appreciable ex- 



Fig. 7. Diagrams indicating that stolon growth results mainly from a flowing 
of cocnosarc cells into the stolon. Occasionally, the polarity of these organisms will 
become reversed and a stolon form at the distal end of the hydrocaulus. ^he draw- 
ing at the left shows the configuration of coenosarc in normal organisms traen the 
upper branch forms a hydranth. The drawing at the right shows this when the 
upper branch supports an actively growing stolon. The thinness of the coenosarc 
strand and the unusual position of the branch of coenosarc are taken as evidence that 
coenosarc material is being pulled out into the branch when a stolon is formed. 


in this^respect, are in strict accord with the 
law of Bergonie and Tribondeau. 

The behavior of the rapidly growing 
stolon, on the other hand, seemed dia- 
metrically opposed to this condition, for, 
as indicated, as much radiation was re- 
quired to check its progress as was re- 
quired to stop normal maintenance ac- 
tivity in the most mature form. Ob- 
serving such resistance, however, caused 
us to give further attention to the type of 
growth manifest by the stolon. 

While facilities were not available, and 
it was not possible actually to make sec- 
tions to see whether or not proliferation 
formed the major part of the stolon 


tent in stolon growth, then even stolon 
cells may be said to respond to radiation 
in accord with the law of Bergonie and 
Tribondeau, thus making all responses 
observed in Obelia consistent in this re- 
spect. 

SUMMARY 

1. The hydranths of the colonial form 
Obelia manifest the phenomenon of re- 
current growth. They, therefore, display 
in succession stages which are predomi- 
nantly characterized by proliferation, dif- 
ferentiation. organization, dedifferentiation, 
regression, and initiation. 

2. Hydranths in various stages of 
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growth and development were subjected 
to varying amounts of radiation and their 
susceptibihty determined. 

-3. It was found that the organisms 
were the most susceptible when in, or 
about to enter, the stage of active prohf- 
eration, that they became more resist- 
ant as development progressed, and that 
they reached a peak of resistance in the 
most mature stage. 

4. The responses of hydranths to radia- 
tion, therefore, appear to be in strict 
accord with the law of Bergonie and Tri- 
bondeau for the normal conditions of 
growth and development. 

5. The rapidly regenerating stolon, on 
the other hand, was found to be rela- 
tively very resistant, and, therefore, at 
variance with the law of Bergonie and 
Tribondeau. However, consideration of 
the nature of the regenerative growth 
revealed that what appeared to be rapid 
proliferation was probably, in reality, 
little more than a change in cell position or, 
at the most, change in cell type. Thus, 
while there is some question connected 
with the stolon response, it cannot be said 
to be at variance ivith the law in question. 
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SHADOW OF THE CARDIAC END OF THE STOMACH SIMULATING A SOFT TISSUE 
TUMEFACTION IN THE SUPINE POSITION 

By LOUIS NA'l'MANSON, M.D., M.Sc. (Mccl.), Brooklyn, Nm York 

^HE fundus of the stomach frequently 
casts an unusual shadow resembling a 
soft tissue tumor, when visualized in 
the supine position. The shadow ajijiears 
as a dense ovoid, or well-rounded tumefac- 
tion, lying beneath the cusp of the dia- 
phragm and adjacent to the eleventh and 
twelfth dorsal vertebrai. The configura- 
tion varies considerably with change in the 
level of tlie diaphragm and with alteration 
in the content of the fundus of the stom- 
ach. 

. Figures 1, 2, and 3 are studies of three 
individual patients wdio showed this con- 
fusing shadow rather prominentl)’^. The 
finding was an iitcidental one in all three 
patients, in whom the examination was 
made for otlier purposes, namely, the uri- 
nary tract, lower costal structures, and the 
gastro-intestinal tract. In a fourth pa- 
tient (Fig. 4), the gas-filled cardia was 



Fig. 2. Fig. 3. 

Pig. 2. Rounded circumscribed shadow of the fundus of the stomach. Study made primarily for the costal 
structures in the supine position. 

Fig. 3. Similar rounded shadow to that shown in Figure 2. Note also the crus of the diaphragm. Supine 
position. 
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Fig. 1. Ovoid shadow of the fundus of the 
stomach in the supine position. Note the crus of 
the diaphragm passing downward to its insertion. 


rAiilwmi 


Fig. 4. Fundus partially filled with gas. Study in the prone position. 

Fig. 5. Same patient as shown in Figure 4. Study made in the supine position, 
shadow which corresponds to the air-fiUed fundus in Figure 4. 


Note the soft tissue 


6. Fig. 7. 

Fig. 6. Fundus filled with barium. Study made in supine position. The outline of the barium corre- 
sponds jn everj' respect to outline in Figure 5. 

Fig. 7. Fundus partially filled with gas. 
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visualised in the prone position, atul when 
studied in the supine position (Fijj. 5) the 
cardia revealed itself as a similar solid 
shadow, as noted in Jugures 1. 2, and 2. 
In order to corroborate this finding, the 
cardia was filled with barium (Fig. (i). 
Subsequently, the area was outlined bv 
gas (Fig. 7). 

It has been my exjx’riencc to see this 
shadow nu'sinterpreted repeatedly, and, on 
occasions, a surgical procedure has been 
advised with a diagnosis ranging from a 
cyst of the kidney, a fibroma, a subdia- 
phraginatic collection, an adrenal tumor, 
etc. Others have considered this shadow a 
nonnal finding and have interpreted it 
variously as a leaflet of the diaphragm, the 
left lobe of the liver, and as other soft tis- 
sue structures in this region. For a time, 


it was my impression that the shadow was 
caused by the left leaflet of the central 
tendon of the diaphragm, and particularly 
so since the left crus of the diaphragm 
could be followed from the upper mesial 
margin of the shadow downward, and in- 
ward, parallel to the adjacent vertebrae, to 
its insertion into the second lumbar verte- 
bra (Figs. 1 to 3). 

'J'he necessity for recognizing the nature 
of this shadow as a normal anatomical 
finding, rather than as a pathologic entity, is 
obvious. I have been unable to find a ref- 
erence to it in the literature and, although 
it may be a well-known entity to some, it 
apparently is confusing to many of us, and 
undoubtedly is being misinterpreted con- 
stantly. 

700 Ocean Avenue 
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A COiSrV^ENIENT LANTERN-SLIDE EX- 
HIBITION RACK 

By VOIGT ^lOONEY, M.D., Pittsburgh, 
Pennsylvania 

Figiires 1, 2, and 3 show a lantern-slide ex- 
hibition rack, on which a large series of shdes 
may be displaj'ed at one time. 

The rack is made from 2S-gauge galvanized 


zontal rods for the sides are milled from alumi- 
num rods Yi by Ys inch thick and are attached 
to the upper angle irons. The first and last 
aluminum rods are milled on one side only. 
The standard size slides (4 by 3 V 4 inches) are 
slid into place through the grooves, where the}’- 
are held firm by a notched aluminum lock strip. 
The reflected light is furnished bj’’ four 30-watt 
bulbs under the glass and fixed on the sides of 





flawed oparo^nonfllde^^Vhe^H the frame. A concave metal reflector, painted 

P e side. The H-shaped hon- white, is attached to the sides of the frame. 
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This nictal-slieeling; rcfleclor slnrls ul Uk- top of 
the frame, in the hack, follows the atiRle iron 10 
inches, cur\*es to a uiaxinnun depth of 12 inches, 
then up to the lower portion of the reviewing 
stage. The upper portion of the reflector, in 
the back, is perforated .so as to allow the escape 
of the heat from the bulbs. 

This rack holds (i.’l lantern slides and one can 
stud}' the illustrations with much case. Cas- 
tors are attached to the. legs, making the rack 
niobiie. On the toj) of the rack there is a per- 
forated aluniimnn .support to which de.scriptivc 


A CEILINC-MOUNTED TUBE RAIL FOR 
THE GENERAL DIAGNOSTIC X-RAY 
LABORATORY 

By CLARENCE J. ZINTHEO, Jr., B.Sc., Firland 
Satiatorium, Richmond Highlands, Washington 

A convenient, and therefore frequent, ar- 
rangement of the equipment for a general 
roctitgenographic laboratorj’- places the stereo 
shifter or cassette holder for chest roentgenog- 
raphy at one end of the radiographic table. 



Fig. 3. Rack filled, front view. 



Fig. 1. 


With such an installation increased flexibility 
in its use may be realized by extending the tube 
rails up to the vertical cassette holder so that 
the tube can be run far enough away to permit 
tilting the table to the vertical and using the 
table-mounted Bucky for upright exposures of 
all types. In some laboratories, however, the 


cards may be attached. The dimensions of the 
rack are 6.5 X 30.5 X 20.5 inches. 

500 Penn Avenue. 


room arrangement requires free passage across 
the space between the end of the table and the 
vertical cassette holder which would be pre- 
vented by extension of the customar}’^ floor- 




Fig. 2. Fig, 3. 


mounted tube rails. It has been found possible tached to the ceiling with one-half inch bolts, 
to solve the problem in such cases by mounting and side braces were used to take up the lateral 
the tube rails on the ceiling. An added ad- strain. An extra long tube column which 
vantage accruing to the use of a ceiling- reached from the truck at the ceiling to the 
mounted installation lies in the possibility of floor was used. A small, specially constructed 
obtaining five-foot exposures of a patient in floor truck having in tandem two wheels with 
a regular hospital bed, the latter being of one-quarter inch side flanges was connected to 
special value in chest roentgenograph}’’ of the base of the tube column by means of an 
patients too lILto be moved. internal spring of about fifty pounds’ pressure. 

Ceilihg-rnounted tube rails are not new. Fray A strip of linoleum was cut out of the floor to 
(1) having described such a system some time make room for a flat steel rail of the same 
ago. The unique points. of the installation to thickness as the original linoleum. Space be- 
be described here, lie in'cthe adaptation of a tween the sides of the rail and the cut edges of 
standard tube column and rail truck to a ceil- the linoleum pro\nded room for the flanges of the 
ing-mounted rail, and the .addition of a method wheels of the floor truck, thus preventing the 
of stabihzation at the bottom of the column. slightest side motion. The general arrange- 

A special channel iron was fabricated, having ment of the tube column with its floor truck 
mounted at its lower edge a two-inch round and rail, and the ceihng-mounted rail with its 
steel rail of the same diameter as the main rail braces is shown in Figure 1, and a view of the 
of the replaced floor-mounted system. It was regular truck adapted to the ceiling-mounted 
found that the regular tube column truck could rail is shown in Figure 2. 

be reversed and suspended from this rail with- This floor truck is of value partly because it 
out modification. The channel iron was at- gives remarkable stability to the arrangement 
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Fig. 5. 
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operation, a large submucous lipoma was found 
at the splenic flexure. 

The following case is reported because it is 


was felt that satisfactory bowel movements 
were not obtained without strong catharsis. 
With this previous history and return of symp- 



1- Roentgenogram of barium enema 
snowing o, site of e.\cision of carcinoma of sigmoid 
seven years previously, and F, filling defect due 
to large submucous lipoma of right transverse 
colon. 


an instance of development of first a malignan 
and then a benign tumor of totally different ci 
type, m different parts of the colon, both pr 
ducing serious symptoms. 

A. G., a 59-year-old housewife, was admittt 
to the University of Chicago Clinics, in Octi 
ber, 1937 Nine years before, in June, 192 
Uiere had been periods of cramp-like pain i 
the lower abdomen, accompanied by sev© 
constipation. Catharsis relieved each attacl 
producing passage of hard, formed stools. ] 
November, 1929, the patient had repeate 
hemorrhages of bright red blood from the re. 
turn, and an adenocarcinoma of the lower d. 
scendmg colon was resected according to tl 
Mikuhcz procedure. During the foUowin 
seven years, the patient was symptom-fre. 
tomy ^ normal stools after repair of the colo! 

In March 1936, the patient again note 
bright red blood m the stools, and three weel 
before admission to this clinic she again bega 
to suffer colicky pain in the lower abdomen.^ ] 




Fig. 2. Photograph of everted segment of 
transverse colon bearing large submucosal lipoma. 


toms, the patient was examined for a recurrence 
of the carcinoma of the sigmoid colon. At 
fluoroscopy the colon was seen to fill promptly 
with a smooth constriction at the site of the 
prerdous operation. Just distal to the hepatic 
flexure, there was a large smooth, rounded fill- 
ing defect causing little apparent obstruction. 
The colon in this region and adjacent to the 
lesion was pliable and was traversed b}’' peristal- 
tic waves. No smaller polypi or diverticula 
were visualized in the remainder of the colon. 

Laparotomy was done with the pre-operative 
diagnosis of tumor of the transverse colon, 
probably benign, but possibly malignant. 
Upon exposure of the transverse colon, a yd' 
lowish, soft mass was seen through the colon 
wall, within the lumen, and somewhat movable. 
It had the appearance of a typical lipoma. 
Palpation of the descending colon showed no 
recurrence at the previous site of the carcinoma, 
and a limited resection of the right transverse 
colon and tumor mass was carried out by the 
two-stage Mikulicz procedure. 

Pathologic Study, Gross . — The specimen con- 
sists of a portion of bowel measuring 5.5 cm- 
■ 0 length, containing in its lumen a soft 
lated mass measuring 7.5 X 4.5 X 4 cm. I 
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almost completely fills the luincn but is easily 
pushed aside, leaving adequate space for pas- 
sage of bowel content, and is situated in the 
subinucosa. Several large dilated veins arc 
seen through the mucosal surface coursing over 
the tumor. The remainder of the bowel seg- 
ment is normal. 

Microscopic. — The section is through the 
fatty tumor and the overlying mucosa. The 
tumor tissue is composed of adult fat cells with 
a moderate amount of fibrous stroma. The 
mucosa is normal and not invaded by tumor 
cells. 

Diagnosis . — Pedunculated submucous lipoma 
of tlie colon. 

SUMMARY 

A case is reported of large pedunculated 
lipoma of tlie right transverse colon producing 
symptoms seven years after successful resection 
of a carcinoma of the lower sigmoid portion. 
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CARDIOSPASM 

REPORT OF CASE 

Sy MEYER GOLOB, M.D., Assistant Clinical Pro- 
tessorof Gastro-enterology, New York Medical College 
and Flower Hospital, New York City 

■ The most interesting features of this case 
are those directing attention to the patient’s 
psychology in relation to his physician and 
its frequently detrimental effect on indicated 
therapeutic measures. The physician who 
argues less, and does still less, save for drug 
therapy, is the one to whom the patient is 
more likely to adhere. It is not uncommon to 
find that a patient has persuaded himself that 
ho is symptom-free, yet is subconciously 
aware of a lesion lurking behind. What 
disturbs the writer is that this attitude may 
infect the clinician, who, although aware that 
ho is involved in delaying indicated therapy, 
nevertheless yields to the patient’s refractory 
mood and opposition to active measures, as 
long as death does not seem near. In this 
case the roentgen evidence stands in bold 
relief in Figures 1 and 2, with their respective 
dates, against a “100 per cent improvement,’’ 
reported by both attending physician and 
patient. 

For complete presentation of the case it is 
necessary to record the salient features. The 
patient, a female, 4S years of age, multipara, 


presented a previous personal history signifi- 
cant only for constipation for the past 30 
years. The presenting symptomatology was 
of two years’ duration. Dysphagia, accentu- 
ated by solids and mitigated by swallows of 
water, dominated the clinical picture. This 
preference for liquids would suggest a neo- 
plasm of the terminal esophagus. After about 
two and one-half years the situation reversed, 
as regards the physical state of food. Liquids 
made swallowing difficult and the enhanced 
dysphagia they caused at that time later sug- 
gested a spastic phenomenon. 

For four months previously the patient had 
experienced nocturnal episodes of vomiting, 
not preceded by nausea. The vomitus con- 
sisted of a thick saliva accompanied by a 
sensation of burning in the upper esophagus 
(waterbrash) . Some fluid was expelled through 
the nose. Her weight had fallen from 160 
to 130 pounds (Nov. 25, 1936). Her appetite 
was capricious because of dysphagia, and 
asthenia persisted. Pyrosis of two years’ 
duration was habitually eased by one-half 
a teaspoonful of sodium bicarbonate. The 
patient recited a classic picture of cholecysto- 
pathic dyspepsia with fat intolerance as a 
dominant feature. No symptoms referable 
to the cardiovascular, renal, pulmonary, or 
endocrine systems were elicited. Physical 
findings were essentially negative, except for 
weight loss. 

Laboratory Summary . — ^Blood sedimentation 
rate, 22 mm. in 60 minutes; icteric index, 3 
units; hemoglobin, 69 per cent (Nov. 25, 
1936); white blood corpuscles, 7,800; red blood 
corpuscles, 3,620,000; differential, normal; 
feces negative for occult blood ; gastric analysis, 
freeHCl, IS; total acidity. 32. 

DISCUSSION 

The conditions to be considered for dif- 
ferential diagnosis were; (1) Cardiospasm; 
(2) Gall-bladder disease with cardiospasm as 
a reflex symptom, and (3) Carcinoma of the 
cardiac third of the stomach with associated 
spasticity of the terminal esophagus. A 
Plummer-Vinson syndrome was suggested be- 
cause of the age of the patient, but the ac- 
cepted criteria for such diagnosis were entirely 
lacking. 

The patient’s personality, not that of emo- 
tional instability, with no stigmata of neuroti- 
cism, opposed the consideration of entirely 
neurogenic etiology. Dyspepsia descriptive 
of biliary disease, as here obtained, co-ordi- 
nates with cardiospasm, the former as the basic 
etiology, the latter as superstructure. It is 
current knowledge that chronicity in disease 
is often attended with a slumbering phase in 
symptomatology, and when symptoms do 
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occur the}”- all too frequently point away from what is pertinent in order to obtain adequate 
the site of pathology. It is not unlikely that therapy is to detect the exact character of the 
the physician in attendance had interpreted lesion. As a matter of fact, carcinoma cardia 



Fig. 1. Film made Dec. 31, 1936, 36 days following 
the first observation. 


Fig. S. Film made Dec. 21, 1937. 


the intermittenc3’- phase of gall-bladder disease 
that paralleled a lull in symptoms at the 
terminal esophagus as one of cure rather than 
dormanc}^ although it was only to recur para 
passu, with gall-bladder activity. The marked 
h5'pochlorh3’^dria would also support the diag- 
nosis of gall-bladder d3’'spepsia. Cholec3"Stog- 
raph3’’ revealed a normal sequence, but choles- 
terosis (strawberry gall bladder) does not 
interfere with concentration or empt3'’ing. 
The viscus, therefore, may remain indicted. 

Although the history at the time of pre- 
sentation was of two 3’'ears’ duration, a recent 
and persistent S 3 mptomatology would be 
suggestive of a degenerative process. Thus, 
the s3mptoms of d3^sphagia and obstruction, 
and common sense application of the “law of 
probabilities,” regar(bng the relative fre- 
quenc3^ of this condition as compared with 
others likel3' to be met with in persons of the 
usual cancer age, caused mah'gnanc3" still to be 
entertained as a possibilit3'^, in spite of roent- 
gen evidence favoring a spastic phenomenon. 
The question was whether or not the condition 
was one involving both esophagus and cardia. 
Where was its primar3' origin? It is not par- 
ticularb’ essential to determine the primary of 
a lesion that involves both the end of the 
esophagus and the beginning of the stomach; 


may begin in the upper end of the, stomach 
or in the lower part of the esophagus. If the 
lesion has its incipiency in the first locus, 
there may be a period of digestive disturbance, 
as is noted in the usual case of gastric car- 
cinoma preceding dysphagia. On the other 
hand, if the lesion primarily implicates the 
terminal esophagus, dysphagia becomes a 
dominant symptom early in the disease. The 
relatively long dimation would be in keeping 
with both a scirrhous t 3 ’'pe of carcinoma and 
cardiospasm, for in both of these conditions 
the S 3 mptomatology may have a lengthy his- 
tory. The similarity of the duration might 
lead to a diagnosis of the lesser evil — cardio- 
spasm. A scirrhous type of lesion might 
reveal roentgenologic evidence of a smooth 
stenotic process at the cardia, resembling 
the obstruction seen in cardiospasm and add- 
ing to the confusion. Thus, a scirrhous neo- 
plasm would not only have a long-continued 
d3’’sphagia, but a confusing anatomic picture, 
roentgenologicall3’' detected. The converse 
would be true in case of an ulcerating car- 
cinoma at the cardia; the dysphagia would be 
of short duration and roentgenologically an 
irregular obstruction would be found. How- 
"•ver, the difiiculty in swallowing, in the case 
under discussion, varied in intensity unlike 


wis ^y^'Woni /„ 

fcjirjjoijs h S cnn in 

krk)yf^^ii 11a^-^°^^o\vL,^ ^^'^>on a 


.5>' sr ‘'3'? *'S,fr. ",'1-^ » s‘£ 

Ule of cnrr'^’^^d iLn^ P^^lorior 

apDP^"‘"^'^»- S?‘" P^^^vonZV'^^'t- iZ 

o"? 5r'’2^'‘' "f Si "*™ 

£'"»>?' oS »>ne " ^ «'S 

'« Or,?'^ «^fff ‘ and nnrLf^^'^Po^vi^l’ 


^^Portjnn ^ 

f^ionUr,c S^ (‘'"^aj a dsv i 

■ ^'3ao„, 

venue 


,:"”siS?;r"- 

^^otti ii,„ j, ' ■'^^•■D., //./ •’ end r4)i, 

^•^P^^nn^onis nr B. 

Cnrh Hn,^n^°Ped;cs 

^•' ««„, e,h,.f«”ip„,„, 

Appeared • ■^^ars vnrt 
‘^^Jout/wv- Medical ^^^’'‘ous ;,>„ 

^Vitli^ van-!f ^ P^^licatin^^^re h. 
‘/«i carefu; ^ enfr.? on 

«" SS: 

mSS”*:' £;°“ S S?py4'wli t 


^£&rS!"sSf-r:£‘al 

awls'"''’ &?«""■ '=»»tS'' 

cn/f ap, on ^^^^roied 

St 

in"''2d1t"C"%2 3^earV:5ft reJS' 

^earit of k” a^^odfv ,> ,' -*937. rr 

“■= eSs;?'" -« «srs 


"iiSi;®" SS "‘MrifS^' JM? r'i f 

not " barium a^njaS 

case r,, . 
ajerjts 


^ascribed rew ffol^^^ by 

p““ “ ;»w “ofn '•"^“d's^'Si? 

jP?Per to reP « nof i ^^Ported . 
fi^a Vara to ®°'Oa77ed ^o 

^OyZsy'-^~M”T‘‘' ^4°o! 

^939, beeo^”® ^^oup-/j*7^-' 'viite, fp^’ , 

* the S r^ 

a11^r^ ^ knee, -r? tfte Wf /„ dan. 20 

oae sister. and^”^^^^‘a 

7osis. yL ^Tiere wac ^'vo bm+i. Mother 

tagions dfsei'^^^'^at hadT and 

ia7^«es of cbddnt'S^onfo/ 
iiston, ° been r — yPood , ^be mn 


«SS?5f pSS,'f 

“""oSS'eY 45'"''* “f 

SSf '»”S7p"f « ?" AoS,^« 

Siv o7tF*-^«s„^ f s-'Ss 

SS- '!«'->eSS-7? “r ^4-”?4sr 



484 


RADIOLOGY 


knee cast was applied in another clinic; it was 
removed after a few weeks. Following the 
appendectomy, she gained considerable weight. 


proximal tibial epiphyseal cartilage, medially. 
A slight degree of inward torsion of the tibia 
was present. The leg lengths were equal. 



Roentgenograms of both knees. Note the varus of the left tibia 
(6) Growth arrest line sloping toward the epiphysis. 


Growth arrest line; 


The mother stated that bowing of the leg ha 
become more marked in the last few month: 

Examination showed the weight to be S 
P°^ds (38.6 kg.) and the height 52.75 inchc 
(130 cmT The normal average weight wa 
68 pounds (30.9 kg.). The adipose tissue wa 
fairly well distributed. The tonsils were m< 
dium sized and infected. Some dental deca 
was present. The examination was otherwis 
negative except for the left leg. The left femu 
seemed straight but just below the left kne 
angulation of the tibia, giving th 
clinical appearance of genu varum. Sligh 
tenderness was present in the region of th 


The circumference at the calves of both legs 
showed the left leg to be one-half inch greater 
than the right. 

Urinalysis was negative. The blood count 
showed the hemoglobin to be 87 per cent; 
erythrocytes, 4,410,000; leukocytes, 7,720; 
polymorphonuclear neutrophiles, 38 per cent; 
lymphocytes, 48 per cent; monocytes, 3 per 
cent, and eosinophiles, 2 per cent. The basal 
metabolic rate was — 5 per cent. The blood 
calcium was 9.2 mg. and phosphorus 6.1 mg. 
The Mantoux test with 0.1 mg. of old tuber- 
culin was negative, as was the Kahn test 
Roentgenographic studies of the knees showed 
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tlie rigiit knee to be essentially normal. The 
size and shape of the epiphyses conformed to 
her age. In the left knee the distal end of the 
femur was normal but acute angulation was 
noted medially in the subepiphyseal area of the 
proximal end of the tibia. The epiphyseal 
line sloped downward medially and there was 
a small beak-like projection at its medial end. 
Growth arrest lines were seen just proximal 
and distal to the epiphyseal lines in the femur 
and tibia, respectively. The growth arrest 
line was nearer the epiphyseal line on the medial 
side of the tibia than it was on the lateral side. 
Figure 1 shows roentgenograms of both knees. 
Growth arrest lines are not well reproduced. 
Figure 2 shows the j)atient at 10 years of age. 

The case reported is of particular interest 
because grovlh arrest lines show that there has 
been retardation of growth at the medial side 
of the left proximal tibial epiphysis. It will 
be noted in the x-ray films that in the right 
knee the growth arrest line in the tibia is 
equidistant from the ends of the epiphyseal 
line. In the affected knee, however, the growth 
arrest line slopes to the medial end of the epi- 
physeal line, indicating diminished growth on 
that side. 

There is no consensus of opinion as to a com- 
mon etiological factor in osteochondritis. Two 
types have been described, the infantile and 
adolpeent. The former is characterized es- 
sentially by faulty growth of the epiphyseal 
cartilage and delayed ossification of the medial 
portion of the proximal tibial epiphysis. The 
latter type is an arrest of epiphyseal growth 
rather than a dysplasia. In the case reported, 
it was not felt that the phlebitis played any 
part in its onset. Trauma, infection, embol- 


ism, ischemia, and endocrine dysfunction have 
been suggested causes. 

It has been established in 
Perthes’ disease that inter- 
diction of w'cight-bearing 
preserves the integrity of 
the capital femoral epiphy- 
sis and ameliorates symp- 
toms. In this case in which 
the statics of weight-bear- 
ing was a definitely deform- 
ing factor, causing progres- 
sive genu varum, ambula- 
tion has been prohibited. 

Also a program of weight 
reduction has been insti- 
tuted. The deformity will 
be followed radiographi- 
cally. If no progression 
occurs, it is probable that 
there is insufficient deform- 
ity to warrant osteotomy 
for correction. If, however, 
deformity progresses, a 
proper time will be elected 
for surgical correction, re- 
alizing that recurrence of the 
condition is possible. It is 
conceivable that if early diagnosis is made in 
osteochondrosis deformans tibise because of 
early pain, deformity may be minimized by 
early interdiction of weight-bearing. 
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Fig. 2. The pa- 
tient at the age of 
10 years. Note 
the bowing of the 
left leg. 
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THE ECONOMIC STATUS OF THE RADIOLOGIST UNDER SOCIALIZED MEDICINE: 

A Report on Ensland 


Everyone who has studied socialized medi- 
cine knows the basic principle upon which the 
panel system operates. All physicians in 
England are affected in some manner by the 
present system whether they accept panel pa- 
tients or not. It may be said that, although 
the British Medical Association, the Insurance 
Acts Committee, and the Local Panel Com- 
mittee work together, the established fees, then- 
allotment, and, in fact, the entire financial set- 
up is under the control of laj’-men. 

The practice of radiolog^"^ is affected in Eng- 
land in the same manner that it is in America 
by a large number of small machines in the 
offices of general practitioners without ade- 
quate training in film interpretation. The 
recognized radiologists practically all maintain 
offices for private practice. Many have hos- 
pital connections which are honorary appoint- 
ments, and more than one radiologist ma}’- be 
appointed to a hospital staff. 

Under the National Health Insmance Act in 
Great Britain medical benefit is limited to a 
general practitioner service defined as “all 
proper and necessary medical ser\dces other 
than these involving the application of special 
skill and experience of a degree or kind which 
general practitioners as a class cannot reason- 
ably be expected to possess.” Any specialist 
sendees required by an insured person must be 
the subject of arrangements outside the Act. 
The only exception to this is ophthalmic treat- 
ment. Some approved societies have surplus 
funds which the)’^ are allowed to spend on 
“additional benefits,” one of which is Ophthal- 
mic Benefit. In approved cases the society 
makes a grant toward the whole or part of the 
cost of an ophthalmic medical examination and 
sometimes toward the cost of ophthalmic 
treatment required. The number of such 
cases is relatively small. 

The British Medical Association and the 
physicians in Great Britain regard the practice 
of radiologj’- as a medical specialt}’- and it is 


recognized by the authorities under the Na- 
tional Health Insurance Act as not being a 
service to which insured persons are normally 
entitled gratuitously under the Act. There is 
excellent co-operation between the British 
Medical Association and the radiological socie- 
ties and in its booklet, “Hospital Policy,” the 
Association has set forth its policy in regard to 
the practice of radiology as it relates to hos- 
pitals, private patients, and those persons in- 
demnified by some form of insurance. 

In England the voluntary hospitals occupy 
about the same position in medical care as the 
private hospitals in this country. Omitting 
entirely anything pertaining to government 
hospitals, it may be said that the bulk of hos- 
pitalized patients are cared for in those institu- 
tions supported wholly by voluntary contribu- 
tions. The contributory schemes, in which 
regidar small contributions are received from 
persons of the National Health Insurance class, 
have some of the characteristics of hospital 
insurance plans. Some schemes have recipro- 
cal arrangements whereby an individual may 
be hospitalized in a locality where he is not a 
contributor. 

The National Health Insurance plan does not 
provide for hospitalization but the cash bene- 
fits do allow something for continuance of con- 
tributions. The contributions are not expected 
to pa}”^ in full for hospital care of the individual 
but to supplement other revenue received in a 
like manner. Solicitation of funds is made b}" 
volunteers and contributors are placed on 
a contributors’ list. 

The radiologists, the same as other specialists 
on the voluntary hospital staff, receive no re- 
muneration for their services to the ordinary 
hospital class of patient. The equipment is 
owned and maintained by the hospitals, which 
purchase all films and supplies and furnish the 
technical help. If a fee is collected for radio- 
logical consultation, one-third of the amount 
goes to the hospital to defray its expenses 
incident to the examination, and two-thirds to 
the radiologist. The British Medical Associa- 
tion’s view is that the radiological department 
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sliould not be inanafied in stich a way as to 
make a profit for the hospital by the exj)loita- 
lion of the professional services of the visitinjf 
radiologist. The recommended method, al- 
though it cannot always be carried out, is that 
patients who are able to pa}' a fee be referred to 
the private office of the radiologist. 

Patients who receive roentgen-ray service in 
tlie voluntar}' hospitals under the contributory 
scheme pay nothing, the same as they do for the 
ser\'ices of other specialist members of the staff. 

A modified fee list for x-ray examinations for 
persons who cannot pay ordinary fees has been 
compiled and approved by the radiological 
societies and made available to the medical pro- 
fession and hospitals by the British Medical 
Association. 

Proposals which have so far been made for an 
extension of medical benefit under the National 
Health Insurance Act to cover consultant and 
specialist sendees indicate that payment for 
radiological sendees would take the form of a 
flat rate (probably one guinea or approximate!}'’ 
So.OO in United States money) for the diagnos- 
tic service, excluding the use of apparatus and 
materials incidental to the sen'ice. 

As a whole, the practice of radiology in 
England consists of referred private patients 
who pay a private fee, charity patients and 
"contributing members” who are examined in 
the department of radiology in a voluntary 


hospital, and referred patients who are indem- 
jiified by some form of insurance. For these, a 
fee is collected. In the ta.x-supported institu- 
tions, either full-time or part-time salaried 
physicians furnish radiological consultation. 

Patients having sickness or accident insur- 
ance should, in theory, be referred to the pri- 
vate office of a roentgenologist, but this is not 
always the case. Industrial and automobile 
accident cases are taken directly to a hospital 
atid there receive x-ray service either as a con- 
tributor, or an opinion from a staff member or 
an honorary roentgenologist without the insur- 
ance company paying a fee for such service. 

The great increase in the number of persons 
participating in the contributory schemes tends 
to divert private practice to the hospitals. 
Also, the present trend is for a greater number 
of persons to come under some form of govern- 
ment insurance with a higher wage-earning 
bracket. These two factors affect the entire 
medical profession as well as the specialties. 
Among the specialties the fees allowed for in- 
surance cases are at a reduced rate. 

I wish to e.xpress my appreciation and 
thanks to the officials of the British Medical 
Association and to those radiologists in England 
who aided me in obtaining information to be 
included in this report. 

S. W. Donaldson, M.D. 



RADIOLOGICAL SOCIETIES IN THE UNITED STATES 


Editor’s Note. — secretaries of societies please co- 
operate with the Editor by suppb'ing him with 
information for this section? Please send such in- 
formation to Leon J. Menville, M.D., 1201 Maison 
Blanche Bldg., New Orleans, La. 

CALIFORKIA 

Calijornia Medical Association, Section on Radi- 
ology. — Chairman, Karl M. Bonoff, M.D., 1930 
Wilshire Blvd., Los Angeles; Secretary, Carl D. 
Benninghoven, M.D., 95 S. El Camino Real, San 
Mateo. 


Los Angeles County Medical Association, Radiological 
Section. — President, E. N. Liljedahl, M.D., 1322 
North Vermont Ave., Los Angeles; Vice-president, 
M. L. PindeU, M.D., 670 South Ferris Ave.; Secre- 
tary, Wilbur Bailey, M.D., 2007 Wilshire Blvd.; 
Treasurer, Henry Snure, M.D., 1414 South Hope 
Street. Meets ever^' second Wednesday of each 
month at County Societj' Building. 


Pacific Roentgen Club. — Chairman, LyeU C. Kinney, 
M.D., San Diego; Secretary, L. Henry Garland, 
M.D., 450 Sutter Street, San Francisco. Executive 
Committee meets quarterly; Club meets annually 
during annual session of the California Medical 
Association. 


San Francisco Radiological Society. — Secretary, L. H. 
Garland, M.D., 450 Sutter Street. Meets monthly 
on first Monday at 7:45 p.m., alternately at Poland 
Hall and Lane Hall. 

COLORADO 

Denver Radiological Club. — President, F. B. Stephen- 
son, 452 Metropolitan Bldg.; Vice-president, K. D. 

A. Allen, M.D., 452 Metropolitan Bldg.; Secretary, 

E. A. Schmidt, M.D„ 4200 E. Ninth Ave.; Treasurer, 

H. P. Brandenburg, M.D., 155 Metropolitan Bldg. 
Meets third Tuesda 3 ’^ of each month at homes of 
members. 

COXXECTICDT 

Connecticut State Medical Society, Section on Radi- 
ology. — Chairman, Ralph T. Ogden, M.D., 179 
AUj'n St., Hartford; Secretary-Treasurer, Max Cli- 
man, M.D., 242 Trumbull St., Hartford. Meetings 
twice annually in Maj’ and September. 

DELAWARE 

Affiliated with Philadelphia Roentgen Ray Society. 

FLORIDA 

Florida Radiological Society. — President, H. O. Brown, 
M.D., 404 First National Bank Bldg., Tampa; 
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Vice-president, H. B. McEuen, M.D., 126 W. 
Adams St., Jacksonville; Secretary-Treasurer, J. H. 
Lucinian, M.D., 168 S. E. 1st St., Miami. 

GEORGIA 

Georgia Radiological Society. — President, James J. 
Clark, M.D., Doctors Bldg., Atlanta; Vice-president, 
William F. Lake, M.D., Medical Arts Bldg., Atlanta; 
Secretary-Treasurer, Robert C. Pendergrass, M.D., 
Prather Clinic, Americus. Meetings twice annually, 
in November and at the annual meeting of the Medi- 
cal Association of Georgia in the spring. 

ILLINOIS 

Chicago Roentgen Society. — President, David S. Beilin, 
M.D., 411 Garfield Ave.; Vice-president, Chester J. 
Challenger, M.D., 3117 Logan Blvd.; Secretary- 
Treasurer, Roe J. Maier, M.D., 7752 Halsted St. 
Meets second Thursday of each month, September 
to May, except December. 


Illinois Radiological Society. — Presidetit, Cesare 
Gianturco, M.D., 602 W. University Ave., Urbana; 
Vice-president, Fred H. Decker, M.D., 802 Peoria Life 
Bldg., PtOTio.-, Secretary-Treasurer, Edmund P. Halley, 
M.D., 968 Citizens Bldg., Decatur. Meetings 
quarterly by announcement. 


Illinois State Medical Society, Section on Radiology . — 
The next meeting will be May 2, 3, 4, 1939, to be held 
in Rockford. The officers of the Section for the 
coming meeting are Harry B. Magee, M.D., of Peoria, 
Chairman, and Warren W. Furey, M.D., 6844 Ogles- 
by Ave., Chicago, Secretary. 

INDIANA 

Indiana Roentgen Society. — President, Stanley Clark, 
M.D., 108 N. Main St., South Bend; President-elect, 
Juan Rodriguez, M.D., 2903 Fairfield Ave., Fort 
Wayne; Vice-president, A. C. Holley, M.D., Attica; 
Secretary-Treasurer, Clifford C. Taylor, M.D., 23 E. 
Ohio St., Indianapolis. Annual meeting in May. 

IOWA 

The Iowa X-ray Club. — ^Holds luncheon and business 
meeting during annual session of Iowa State Medical 
Society. 

MAINE 

See New England Roentgen Ray Society. 

MARYLAND 

Baltimore City Medical Society, Radiological Section. 
Chairman, Whitmer B. Firor, M.D., 1100 N. Charles 
St.; Secretary, Walter L. Kilby, M.D., 101 W. Read 
St. hleetlngs third Tuesday of each month. 
MASSACHUSETTS 

See New England Roentgen Ray Society. 

MICHIGAN 

Detroit X-ray and Radium Society. — President, Sam 
W. Donaldson, M.D., 326 N. IngaUs St., Ann Arbor; 
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Vice-president, Clarence Hnfford, M.D., -IDl Michi- 
gan Ave., Toledo, Ohio; Sccretary-7'reasurer, E. R. 
Witwer, M.D., Harper Hospital, Detroit. Meetings 
first Thursday of each month from October to May, 
inclusive, at Wn)'ne Comity Medical Society chib 
rooms. 4-121 Woodward Ave. 

Jlif/n'gan Association oj Roeiitnenolopsls. — President, 
E. R. Witwer, M.D., Harper Hospital, Detroit; 
Vice-president, D. W. I’aiier.son, M.D., G22 Huron 
Street, Port Huron; Secretary-Treasurer, C, K. Has- 
ley, M.D., 1429 David Whitney llldg., Detroit. 
Meetings quarterly by announcement. 

MINXnsOTA 

Minnesota Radiological Society. — President, Walter H. 
Ude, M.D., 7S S. Olh St., Minneapolis; Vice-presi- 
dent, Leo G. Rigler, M.D., University Hospitals, Min- 
neapolis; Secretary-Treasurer, Harry Weber, M.D., 
102 Second Ave., S. AV., Rochester. Meetings quar- 
terly, 

Missouri 

The Kansas City Radiological Society. — President, L. 

G. Allen, M.D., 907 N. 7th St. Kansas City, Mo.; 
Secretary, Ira H. Lockwood, M.D., 30G E. 12th St., 
Kansas Citj’, Mo. Meetings last Thursday of each 
month. 


The St. Louis Society of Radiologists. — President, 
Paul C. Schnoebclen, M.D.; Secretary, W. K. 
Mueller, M.D., University Club Bldg. Meets on 
fourth Wednesday of October, January, March, and 
May, at a place designated by the president. 
Nebraska 

Nebraska Radiological Society. — President, T. T. 
Harris, M.D., Clarkson Memorial Hospital, Omaha; 
Secretary, D. Arnold Dowell, M.D., 117 S. 17th St., 
Omaha. Meetings first Wednesday of each month 
at 6 p.M. in Omaha or Lincoln, 

new ENGLAND ROENTGEN RAY SOCIETY 

(Maine, New Hampshire, Vermont, Massachusetts, 
and Rhode Island.) President, Frank E. Wheatley, 
M.D., S20 Beacon St., Boston; Secretary, B. C. 
Vogt, M.D., 300 Longrvood Ave., Boston. Meetings 
third Friday of each month from October to May, 
inclusive, usually at Boston Medical Library. 

New Hampshire 

See New England Roentgen Ray Society. 

New jersey 

Radiological Society of New Jersey. — President, Milton 
Friedman, M.D., 31 Lincoln Park, Newark; Vice- 
president, P. S. Avery, M.D., 546 Central Ave., 
Bound Brook; Secretary, W. James Marquis, M.D., 
198 Clinton Ave., Newark; Treasurer, James Boyes, 
M.D., 744 Watchung Ave., Plainfield. Meetings at 
Atlantic City at time of State Medical Society, and 
Midwinter in Newark as called by president. 

New York 

Brooklyn Roentgen Ray Society.- President, Albert 
Voltz, M.D., 115-120 Myrtle Avenue, Richmond 
Hill; Vice-president, A. L. L. Bell, M.D., Long Island 


College Ho.spitnI, Henry, Pacific, and Amity Sts., 
Brooklyn; Secretary-Treasurer, E. Mendeison, M.D., 
132 Parksiile Ave., Brooklyn. Meetings first Tues- 
day in each month at place designated by president. 


Buffalo Radiological Society. — President, Walter Mat- 
tick, M.D., 101 High St.; Vice-president, Chester 
Mosc.s, M.D., 333 Linwood Ave.; Secretary-Treas- 
urer, J. S. Gian-Franccschi, M.D., 610 Niagara 
Street. Meetings second Monday evening each 
month, October to May, inclusive. 


Central Ne7v York Roentgen-ray Society. — President, 
W. E. Achilles, M.D., 60 Seneca St., Geneva; Vice- 
president, M. T. Powers, M.D., 250 Genesee St., 
Utica; Secretary-Treasurer, Carlton F, Potter, M.D., 
425 Wavcriy Ave., Syracuse. Meetings held in 
January, May, and October as called by Executive 
Committee. 


Long Island Radiological Society. — President, Samuel 
G. Schenck, M.D., Brooklyn ; Vice-president, G. Henry 
Koiransky, M.D., Long Island City; Secretary, 
Marcus Wiener, M.D., 1430 48th St., Brooklyn; 
Treasurer, Louis Goldfarb, M.D., 60S Ocean Ave., 
Brooklyn. Meetings fourth Thursday evening each 
month at Kings County Medical Bldg. 


New York Roentgen Society.— President, Raymond 
W.Lewis,M.D.,321E.42ndSt.,NewYorkCity; Vice- 
president, Henry K. Taylor, M.D., 667 Madison 
Ave., New York City; Secretary, Roy D. Duckworth, 
M.D., 170 Maple Ave., White Plains; Treasurer, 
Eric J. Ryan, M.D., St. Luke’s Hospital, New York 
City; Member of Executive Committee, E. Forrest 
Merrill, M.D., 30 W. 59th St., New York City. 
Meetings third Monday evening each month at 
Academy of Medicine. 


Rochester Roentgen-ray Society. — Chairman, Joseph 

H. Green, M.D., 277 Alexander St.; Secretary, S. C. 
Davidson, M.D., 277 Alexander St. Meetings at 
convenience of committee. 


Associated Radiologists of New York, Inc. — President, 
Albert L. Voltz, M.D., 115-120 Myrtle Ave., 
Richmond Hill; Vice-president, M. M. Pomeranz, 
M.D., 911 Park Ave., New York City; Secretary, 
W. J. Francis, M.D., 121 Madison Ave., New York 
City; Treasurer, Theodore West, M.D., United 
Hospital, Port Chester. Meetings first Monday 
evening each month at McAlpin Hotel. 

NORTH CAROLINA 

Radiological Society of North Carolina. — President, 
Robert P. Noble, M.D., 127 W. Hargett St., Raleigh; 
Vice-president, A. L. Daughtridge, M.D., 144 Coast 
Line St., Rocky Mount; Secretary-Treasurer, Maj'or 

I. Fleming, M.D., 404 Falls Road, Rocky Mount. 
Meetings with State meeting in May, and meeting in 
October. 
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OHIO 

Cleveland Radiological Society. — President, John 
Heberding, M.D., St. Elizabeth's Hospital, Youngs- 
town; Vice-president, R. V. May, M.D., St. Luke's 
Hospital, Cleveland; Secretary-Treasurer, Harry 
Hauser, M.D., City Hospital, Cleveland. Meetings 
at 6:30 p.m. at the Mid-day Club, in the Union 
Commerce Bldg., on fourth Monday of each month 
from October to April, inclusive. 


Radiological Society of the Academy of Medicine 
(Cincinnati Roentgenologists). — President, B. M. 
Warne, M.D., Doctors Building, Cincinnati; Secre- 
tary-Treasurer, Justin E. McCarthy, M.D., 707 
Race St., Cincinnati, Ohio. Meetings held third 
Tuesday of each month. 

PENNSYLVANIA 

Pennsylvania Radiological Society. — President, 
Charles S. Caldwell, M.D., 520 S. Aiken Ave., 
Pittsburgh; First Vice-president, Thomas L. Smyth, 
M.D., 111 N. 8th St., Allentown; Second Vice- 
president, Reuben G. Alley, M.D., Western Pennsyl- 
vania Hospital, Pittsburgh; Secretary-Treasurer, 
Lloyd E. Wurster, M.D., 416 Pine St., Williamsport; 
President-elect, Louis A. Milkman, M.D., 212 Medical 
Arts Bldg., Scranton; Editor, William E. Reiley, 
M.D., Clearfield. Annual meeting. May, 1939. 
Exact date and place to be decided. 


Philadelphia Roentgen Ray Society. — President, 
Thomas P. Laughery, M.D., Germantown Hos- 
pital; Vice-president, Elwood E. Downs, M.D., 
Jeans Hospital, Fox Chase; Secretary, Barton H. 
Young, M.D., Temple University Hospital; Treas- 
tirer, R. Manges Smith, M.D., Jefferson Hospital. 
Meetings first Thursday of each month from October 
to May, Thompson Hall, College of Physicians, 19 S. 
22nd St., 8:15 p.m. 


The Pittsburgh Roentgen Society. — President, William 
B. Ray, M.D., 320 E. North Avenue, N. S. Pitts- 
burgh; Secretary, Harold W. Jacox, M.D., 4800 
Friendship Ave. Meetings held second Wednesday 
of each month at 4:30 p.m., from October to June 
at various hospitals designated by program commit- 
tee. 

RHODE ISLAND 

See New England Roentgen Ray Society. 

SOUTH CAROLINA 

South Carolina X-ray Society. — President, Percy D. 
Hay, Jr., M.D., McLeod Infirmary, Florence; Secre- 
tary-Treasurer, Hillyer Rudisill, Jr., M.D., Roper Hos- 
pital, Charleston. Meetings in Charleston on first 
Thursday in November, also at time and place of 
South Carolina State Medical Association. 


SOUTH DAKOTA 

Meets with Minnesota Radiological Society. 

TENNESSEE 

Memphis Roentgen Chib. — Chairmanship rotates 
monthly in alphabetical order. Meetings second 
Tuesday of each month at University Center. 


Tennessee State Radiological Society. — President, S. 
S. Marchbanks, M.D., 508 Medical Arts Bldg., 
Chattanooga; Vice-president, Steve W. Coley, M.D., 
Methodist Hospital, Memphis; Secretary-Treasurer, 
Franklin B. Bogart, M,D., 311 Medical Arts Bldg., 
Chattanooga. Meeting annually with State Medical 
Society in April, 

TEXAS 

Texas Radiological Society. — President, Jerome H. 
Smith, M.D,, San Antonio; President-elect, C. F. 
Crain, M.D., Corpus Christi; First Vice-president, 
M. H. Glover, M.D., Wichita Falls; Second Vice- 
president, G. D. Carlson, M.D., Dallas; Secretary- 
Treasurer, Henry C. Harrell, M.D., 517 Pine St., 
Texarkana. Meets annually. Temple is place of 
next meeting. 

VERMONT 

See New England Roentgen Ray Society. 

VIRGINIA 

Radiological Society of Virginia. — President, Fred M. 
Hodges, M.D., 100 W. Franklin St., Richmond; 
Vice-president, L. F. Magruder, M.D., Raleigh and 
College Aves., Norfolk; Secretary, V. W. Archer, 
M.D., University of Virginia Hospital, Charlottesville. 

WASHINGTON 

Washington State Radiological Society. — President, 
H. E. Nichols, M.D., Stimson Bldg., Seattle; Secre- 
tary, T. T. Dawson, M.D., Fourth and Pike Bldg., 
Seattle. Meetings fourth Monday of each month at 
College Club. 

WISCONSIN 

Milwaukee Roentgen Ray Society. — President, H. W- 
Hefke, M.D.; Vice-president, Frederick C. Christ- 
ensen, M.D.; Secretary-Treasurer, Irving L Cowan, 
M.D., Mount Sinai Hospital, Milwaukee. Meets 
monthly on first Friday at the University Club. 


Radiological Section of the Wisconsin State Me icn^ 
Society. — Secretary, Russel F. Wilson, M.D., Be oi 
Municipal Hospital, Beloit. Two-day annual 
ing in May and one day in connection with annu 
meeting of State Medical Society, in September. 


University of Wisconsin Radiological 
Secretary, E, A. Pohle, M.D., 1300 University A ^ 
Madison, Wis. Meets every Thursday from 
P.M., Room 301, Service Memorial Institute. 



LEON J. MENVILLE, M.D., Editor 


HOWARD P. DOU8, M.O., Associate Editor 


THE LYMPHATICS 


It would seem that more attention should be 
given to the stud}' of the lymphatic system 
since it is so closely associated with the cancer 
problem. The importance of tliis knowledge 
is especially valuable to tlic radiologists w'ho 
are constantly treating malignancies. Ihey 
should be thoroughly acquainted with the 
lympliatic distribution between the organ or 

organs affected and the first lymph station, 




into the subcutaneous tissues of the legs of 
animals and recovering the substance in the 
lymph nodes, these two workers have been 
able to prove that the lymphatic system ab- 
sorbs tliese substances. They concluded that 
many of these solid particles are taken up in 
the cytoplasm cells, which pass through the 
ivalls of tlie lymphatics by diapedesis into 
the lymphatic system. Their contention is: 


organs affected and the first lymph station me ^ ^ ^ 

since they must apply tlieir therapy over tliese The p g } lymph stream, and the 

areas if they hope to stop tlie spread of cancer l}'mp J pLticles pass from the 

cells. In otlicr words, the lymphatic route cel O 
wVlirli /^iccAtYiinofyic r'Ctnonr relk is to be con- lympli sinuses ui f ^ 


'->.113. ill UUICI well US, UlU 

which disseminates cancer cells is to be con 
sidered of great importance. 

This system jilays an important part in tlie 
domain of physiology and particularly in that 
of pathology. Among tlie many functions 
attributable to tlie lymphatics are those of nu- 
trition, of defense of tlie organisms against 
toxic elements, infectious diseases, and neo- 
plastic elements. 

Our present knowledge of the primary de- 
velopment of the mode of growth of the lym- 
phatic system dates back to 1902, when Flor- 


tympirsinuses of the gland into the Ijjmph 
tissue of the cortex and medulla of the gland, 
and eventually discharge their burden among 
the lymphocytes in these situations. Solid 
particles and even red corpuscles, arriving at 
the gland in the lymph stream m a free state, 
are dealt with by the endothelial cells of the 
reticulum of the lymph tissues These cells, 
analogous to the Kupffer's cells of the iver 
sinusoids, ingest material, detach themselves, 
and carry into the lymphoid tissue of the gland 
in exactly the same way. 


phatic system dates back to 1902, when Flor- m exac explanation of the mode of absorp- 

ence Sabin first clearly showed its mode o ^ lymphatic system, when carbon, 

origin and growth * ■' • — ot-n ucpiT fnr in- 


There are some who believe that cancer 
cells gain entrance and spread through t e 
lymphatic vessels to the lymph nodes in a man 
ner similar to any other foreign materia sue 
as carbon, thorium dioxide, etc. It may, 
therefore, be of some interest to presen cer 

. - f.- ♦'tkorarn. 


carmine, and thorium dioxide are used for m- 
iection, and may explain the manner “which 
cancer cells are taken up and distributed by the 
lymphatic system. 

While we know that cancer cells may travel 
through the lymphatic vessels, we have been 

^ f-A rtf flrtxxr 


therefore, be of some interest to “J uncertain regarding the actual rate of flow, 

tarn experimental works done m tnis « whether the flow is a continuous or an inter- 


As far back as 1875, Loughans injected cer 
tain lymphatics in breast cancer 
the lymphatic spread, and concluded Uiat tne 
perivascular lymphatics may in cer am ca 
be filled with cancer cells. Outstanding among 
a large number of investigators stu ymg e 
route of absorption of particulate ma ers y 
the lymphatic system is the work of Herring 
and MacNaughton (D- By injecting insol- 
uble materials, such as carbon and carmine, 


liilVVA O 

whether the flow is a continuous or an inter- 
rupted one, and the pressure of lymph in lymph 
vessels. This question still remains one to be 
studied. While it is true that many investi- 
gators agree that the flow is continuous in all 
lymphatics, there are some who do not sub- 
scribe to this thought. There are others who 
believe that lymphatic embolism is compara- 
tively rare since such emboli are not often seen 
in microscopic sections. Others claim that 
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fundamental basis of correct interpretation, 
and he emphasized this principle throughout 
his hfe. He remained meticulous to a fault. 



The late Leopold Jaches, M.D. 


He developed also a healthy respect for the 
potential dangers of x-ray radiation. 

On July 1, 1908, he became chief of the 
Roentgen Department of the Motmt Sinai 
Hospital, New York, succeeding the late Dr. 

alter Brickner. Concerning the department. 
Dr. Jaches once wrote as follows: ‘‘From 
small beginnings, this department developed 
during the succeeding 3^ears into a large 
diagnostic and therapeutic institute through 
the aid of the Board of Trustees, and the par- 
ticular personal interest of the late Mr. 
Jacob Emsheimer, and the more recently 
deceased hir. Ernest Rosenfeld. In this 
connection, I must not fail to mention the 
S3mpathetic co-operation of Dr. Joseph Turner 
Director of the Mount Sinai Hospital ” 

Early in 1917, Dr. Jaches was made a 
Captain in the Medical Corps of the U. S. 
Army, and in July, 1917^ ordered for 
ser^-ice at the New York School of Militaiy 
Roentgenolog3% 'vhere he subsequently became 
an instructor. The material used for the 
course of instruction remains collected in an 


unpublished volume. It reveals vividly the 
personality of the one who had so much to do 
with its execution. Even at this relatively 
earty day, careful attention to detail is found, 
side b3’’ side with completeness. 

In 1918, being promoted to Major, he was 
sent to France in charge of a group of x-ray 
mechanics and technicians described as Roent- 
gen Unit No. 1. Later he became assistant to 
Col. Arthur C. Christie, M.C., who was Senior 
Consultant in Roentgenology. In 1919, when 
Dr. Christie was ordered home, Dr. Jaches 
was appointed his successor and was promoted 
to Lt. Colonel. He shared offices with one 
whom he held in high esteem, the late Lt. 
Colonel John S. Shearer, Technical Consultant 
in Roentgenology. This was a busy time. 
Hospitals were being closed, x-ray equipment 
had to be disposed of, and personnel shifted or 
returned home. B3' Jime, 1919, his job was 
completed and he was ordered home. 

From 1919, Dr. Jaches again devoted him- 
self to private practice and to the development 
of the Department of Radiology at the Mount 
Sinai Hospital. He threw himself eagerly into 
any movement which had as its object the 
betterment of radiology. In 1908, he was 
elected to membership in the American Roent- 
gen Ray Society which, in 1930, honored him 
by electing him its President. In 1923, he 
joined the Radiological Society of North 
America and, in 1933, became a FeUow of the 
American College of Radiology. In 1936, the 
American Roentgen Ray Society appointed 
him to the American Board of Radiology- 
In July, 1936, he was appointed Clinical 
Professor of Radiology at Columbia Univer- 
sit3^ He was a charter member of the New 
York Roentgen Society and a Fellow of the 
New York Academy of Medicine. He was a 
Consultant Roentgenologist to Montefiore and 
Norwalk Hospitals. 

The d3Tiamics of this modest man cannot be 
expressed by the narration of events. 
does the listing of his publications and honms 
give sufficient indication of his service to the 
art and science of radiology because, so often, 
he insisted on remaining in the background an 
letting the others do the writing and presen 
ing. He was one of the first radiologists m 
New^ York to be interested in retrograde 
lography and retrograde cystography. „ 
book on “Clinical Roentgenology of the Ches , 
b3’’ Wessler and Jaches, is stiU a standard t^ 
and for many years was the onty satisfac oiy 
textbook in English. His more recent co 
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tributions on puhnonarj’- suj)puration, osteoly- 
tic bone tumors, and the roentgen diagnosis 
of urinary diseases arc too well-known to need 
special comment. 

Internationally known, Dr. Jaches was a 
pioneer. He was welcomed to the delibera- 
tions of those who steer the course of radiology, 
often himself guiding, always self-effacing. 
His outstanding characteristic was his honesty 
and his intolerance of anything which smacked 
of dishonesty. It is said that he never spoke 
a mean word. Those who knew him realized 
that Dr. Jaches was kind, warm-hearted, atid 
generous. To some, he may have appeared 
indifferent but this was but an attempt to 
disguise his inherent modesty. As a friend 
he was faithful; as a preceptor, he was in- 
spiring; as an associate, he was loved and 
respected. 

Dr. Jaclies wrote, “My professional life 
has been satisfying in every way. Mj'' per- 
sonal satisfaction in the work could not have 
been greater.” 

Marcy L. Soss^tAN, M.D. 


CHARLES D. CLEGHORN, M.D. 

Charles D, Cleghorn, M.D., 60 years old, 
prominent radiologist, died after a prolonged 
illness on March 25, 1938, in Miami, Florida. 
He was born in Madison, Wisconsin, June 24, 
1878. He received his Bachelor of Science de- 
gree at Princeton University in 1900 and the 
degree of M.D. from Columbia University, 
College of Physicians and Surgeons, New York 
City, in 1904. He became interested in radi- 
ology as early as 1912, when he took up post- 
graduate studies with Dr. Charles Eastmond, 
of Brooklyn, and the study of radium therapy 
with Dr. George Stuart Willis, Post-graduate 
Medical School, New York. 

From 1912 to 1915 Dr. Cleghorn was roent- 
genologist to the Nassau County Hospital, 
Mineola, New York, and to the Macon _City 
Hospital, Macon, Georgia, frotn 1915 to 
1924. He removed to Miami, Florida, in that 
year and became associated with the x-ray 
Department of the Jackson Memorial Hospital, 
and consultant in roentgenology to the Victoria 
and Riverside Hospitals. 

By his personal charm, integrity, and calm 
manner Dr. Cleghorn had won the friendship 
and admiration of his colleagues. He was 
elected President of the Dade County Medical 
Society in 1929, and of the Staff of the Jackson 


Memorial Hospital in 1931. He was a charter 
member of the Florida Radiological Society, 
also a member of the Radiological Society of 



The late Charles D. Cleghorn, M.D. 


North America. In 1935 he was granted a 
diploma in radiology by the American Board 
of Radiology. He made numerous contribu- 
tions to medical journals, both state and na- 
tional, on radiological subjects. 

Dr. Cleghorn is survived by his widow, 
Susan E. Cleghorn, two sons, Charles D., Jr., 
and John, and two daughters, Mrs. Fannette C. 
Lester and Lucy Ann Cleghorn. 

Those of us who were fortunate to know him 
will cherish his memory as one of our most 
treasured recollections. 


BOOKS RECEIVED 

Books received are acknowledged under this 
heading, and such notice may be regarded as an 
acknowledgment of the courtesy of the sender. 
Reviews will be published in the interest of our 
readers and as space permits. 

Roentgen Diagnosis of the Extremities and Spine. 
By A. B. Ferguson, M.D., Director of Roentgen- 
ologj% New York Orthopedic Hospital. Annals of 
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Roentgenology, Volume 17. A volume of 435 pages, 
with 512 illustrations. Published by Paul B. Hoe- 
. her, Inc., New York City, 1939.- Price: $12.00. 

Oh, Doctor! My Feet! By Dudley J. Morton, 
M.D., Associate Professor of Anatomy, College of 
Physicians and Surgeons, Columbia University. A 
volume of 116 pages. Published by D. Appleton- 
Century Co., New York City, 1939. Price: $1.50. 

Leuchtschirm Photographie Rontgenreihenun- 
TERSUCHUNG (Photography of the Screen Image; A 
Method of Serial Roentgen Examination). . By 
Prof. Dr. Robert Janker, of Bonn. No. 69 of 
Tuberkulose-Bibliothek, edited by Dr. Franz Redeker 
and Dr. Karl Diehl. A monograph of 57 pages, with 
58 illustrations. Published by Johann Ambrosius 
Barth, Leipzig, 1938. Price: 8 reichmarks. 


BOOK REVIEWS 

The 1938 Year Book of Radiology. Diag- 
nosis edited by Charles A. Waters, M.D., 
Associate in Roentgenology, Johns Hopkins 
University; Assistant Visiting Roentgen- 
ologist, Johns Hopkins Hospital; Associate 
Editor, Whitmer B. Firor, M.D., Assistant 
in Roentgenology, Johns Hopkins Univer- 
sity; Assistant in Roentgenology, Johns Hop- 
kins Hospital; Therapeutics edited by Ira I. 
Kaplan, B.Sc., M.D., Director, Division of 
Cancer, Department of Hospitals, City of 
New York; Clinical Professor of Surgery, 
New York University Medical College; Di- 
rector, RadiationTherapy Department, Belle- 
vue Hospital, New York City; Director, 
New York City and Brooklyn Cancer In- 
stitutes; Associate Radiologist, Lenox Hill 
Hospital, New York City. A volume of 512 
pages, with 511 illustrations. Published by 
The Year Book Publishers, Inc., Chicago, 
1938. Price: $4.50. 

The 1938 Year Book of Radiology presents 
the same excellent review of the radiologic 
literature that the medical profession has found 
in previous volumes. The difficult job of re- 
viewing a vast number of articles, of selecting 
only those most worthy of consideration, and 
of abstracting them has been handled with 
clarity and judgment. The editorial comment 
which follows selected abstracts is one of the 
most valuable features of the book. 

As in previous years, the publisher is to be 
congratulated upon the excellence of the cuts re- 
produced from the articles reviewed. The fact 
that these cuts may precede or follow the ab- 
stract by a page or more is only a minor annoy- 


ance, and one which may be eliminated in 
future books. 

Titles in the section on diagnosis are grouped 
as follows: osseous system; skull, sinuses, 
and mastoids; soft tissues; glandular system; 
cardiovascular system; gastro-intestinal sys- 
tem; genito-urinary system; obstetrics and 
gynecology; nervous system; technic, and 
teaching and principles of practice. In the 
section on radiotherapeutics the following sub- 
divisions are found; general considerations; 
biology; physics; radiation in general medi- 
cine, in ophthalmology, in dermatology, in 
otolaryngology, in chest conditions, in diseases 
of the breast, in gastro-intestinal conditions, 
in gynecology, in genito-urinary conditions, in 
diseases of bone; in radiation injuries. As in 
previous volumes, complete subject and author 
indices are appended, making the book one for 
ready reference. 

As the editors state, there has been no sensa- 
tional discovery nor any single work of out- 
standing importance during the past year. In- 
stead, the articles reviewed show a steady 
growth in our ability to use roentgen rays in 
diagnosis and treatment. It is noteworthy that 
many refinements in diagnostic technic have 
been reported in the past year. One no longer 
can be satisfied with simple anteroposterior and 
lateral projections. An article of more than 
passing interest and enjoyment is that on the 
“Life of Wilhelm Conrad Roentgen as Revealed 
by His Letters,” by Dr. Otto Glasser, which is 
reprinted almost in its entirety. 

This reviewer unhesitatingly recommends 
the 1938 Year Book of Radiology to anyone 
interested in the use of roentgen rays, be he 
radiologist, surgeon, internist, or general prac- 
titioner. 


Orthopedic Appliances. The Principles and 
Practice of Brace Construction for the Use of 
Orthopedic Surgeons and Bracemakers. By 
Henry H. Jordon, M.D. Foreword by 
E. G. Brackett, M.D., Editor of The Jour- 
nal of Bone and Joint Surgery. A volume of 
411 pages, with 176 illustrations. Pub- 
lished by Oxford University Press, New 
York, 1938. Price: $4.00. 

The use and manufacture of braces is a sub- 
ject of importance to all physicians interested 
in orthopedic surgery. Braces are an im- 
portant part of the equipment of any ortho- 
pedist in practice. Unfortunately much of th^ 
teaching of bracemaking and bracefitting is 
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handed down from bracemaker lo braceinakor 
vitli the orlhopcdist baviiiR liltlc in the way 
of actual opportunity to learn the more de- 
tailed part of the work. Textbooks afford but 
fragmentarj' information along this line. Num- 
erous articles from time to time describe some 
piece of apparatus but to have this available at 
all times is very difficult. For this reason this 
volume on orthopedic appliances fills a definite 
need in the English literature. It is concisel)- 


and clearl}' written, with good illustrations and 
a sufficient number of line drawings to make 
the volume a practical one. 

For any one practising orthopedic surgery 
this book can be recommended. One may dis- 
agree with some of the author’s recommenda- 
tions regarding the type of brace to be selected 
or even with the method of construction and 
fitting, but on the whole it presents the subject 
in a very concise and useful form. 
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ANIMAL KXPKRl M I*:NTATI0N 

An UxiH-rimfiitnl Ktndy on tlin IvlTcci of tlio ClmiiKc 
of Environments of Animal Colls on Thoir Rndio- 
scnsilivity. Y. Kagami. Japanese Jonr. Ohst. ami 
Gynce,, 21, 2S-1-2S8, July, IPiiS. 

Unforlilir.ed ami ferlilir.crl eggs of the sea urchin were 
irradiated with from 100 r to AOO r of x-ntys. In eveo’ 
instance it was found that normal mitosis and meln- 
morpliosis were inhihited and retarded, and the 
greater the dosage, the greater the retardation. The 
cflect was greater in the fertilized eggs. No abnormal 
mitosis Was noted. 

When sea water only was irradiated and the non- 
fcrlilized and fertiliz.crl eggs were placed in it for a 
certain period, their subsequent process of mitosis was 
accelerated to some extent. The /)H vnlnc of the sea 
water showed a tendency to decrease slightly in direct 
proportion to the amount of irradiation. 

W. A. Waku, M.D. 


Studies on Irradiation of the Rcticulo-endotlielial 
Tissue with Small Doses of Roentgen Rays. Sv. A. 
Chrom. Acta Radiol., 18, 715-721, October, 1937. 

The purpose of this study was to asccrtaiti whether 
or not local or universal x-ray irradiations with doses 
ranging from 10 r to 75 r might be able to stimulate 
the phagocytic activitj’ of the rcticulo-cndotholial 
system of mice. The local organ selected was the 
liver. The results were checked by counting the 
number of bacterial colonics of a Breslau 20G strain 
in cultures from heart blood from one to ten hours 
after intravenous production of bacteremia. Neither 
the local nor the universal irradiations produced any 
appreciable change in the normally observed phago- 
cytosis, 

Ernst A. Schmidt, M.D. 

APPARATUS 

Cold Screening in Low-power Radiography. S. T. 
Li. Chinese Med. Jour., S4, 73-75, July, 1938. 

The author discusses the difficulty of obtaining pene- 
tration with low-power x-ray machines. He describes 
a means of obtaining sufficient density with the slow 
type intensifying screens which give better details than 
the fast type. The author very simply increases the 
density of his plates 50 per cent by cooling down the 
temperature of the intensifying screen. 

W. H. Gillentine, M.D. 


Historadiography. P. Lamarque. British Jour. 
Radiol,, n, 425-435, July, 1938. 

Special apparatus must be used for historadiography 
as the rays used are too soft to penetrate the ordinary 
Slass tubes. This apparatus is briefly described. A 
section of tissue no thicker than 4 microns is placed di- 
rectly on the emulsion for radiography. Special emul- 
sions must be used as the best on the market are too 


co,irsc grained. Tlie technic of mounting and making 
the radiograph is dc.scril)cd briefly. The resulting 
radiogr.am is similar in appearance to a conventional 
section as seen through a microscope, but the differences 
lire great enough to require some experience in proper 
interpretation. Several exceffent reproductions are 
printed. This procedure opens possibilities of new 
fields of research, but more progress in the technical 
and interpretative aspects needs to be made. 

S. J. Hawley, M.D. 


The Gcigcr-Miillcr Counter: A Recent Instrument 
in Medicine and Medical Research. M. L. Weinstein 
and Leopold Rovner. Jour. Lab. and Clin. Med., 
24, 82-95, October, 1938. 

The Geiger-Miillcr counter is a physical instrument 
for observing ionizing radiations of very low intensity. 
It has been used for detecting harmful stray radiations 
from x-ray and radium equipment, and it is the most 
practical device for finding lost radium. 

It is predicted that such an instrument may have a 
future in radiobiology and in physiology by tracing 
foodslufls in the metabolic process, or for observing 
the transfer of chemical substances during various 
physiologic activities. 

The apparatus is extremely sensitive and will record 
the entry of a single electron or the absorption of a 
single photon (light corpuscle) within the limits of its 
.sensitive chamber. 

W. A. Ward, M.D. 


The Technic of Neutron Production and the Produc- 
tion of Artificial Radio-activity. A. Bouwers. Strah- 
Icntherapie, 63, 537, 1938. 

The author briefly describes various methods of pro- 
ducing neutrons; the cyclotron of Lawence, the elec- 
trostatic generator of Van de Graaff. and the cascade 
generator. 

Ernst A. Pohle, M.D., Ph.D. 

THE APPENDIX 

Chronic Appendicitis and X-ray Study. Heinz 
Lessen. Miinchen. med. Wchnschr., 85, 1237, 1238, 
Aug. 12, 1938. 

A brief discussion of the x-ray signs of chronic ap- 
pendicitis. Pericecal masses, displacement of the 
appendiceal lumen, and non-filling of the appendix may 
be present. If a barium sulphate-magnesium sulphate 
mixture is given, sometimes excessive motility of the 
bowel is noted. 

Lewis G. Jacobs, M.D. 


Lipiodol in the Treatment of Persistent Fecal Fistula 
after Appendectomy. S. N. Mendelsohn and L. H. 
Schriver. Surg., 4, 430-433, September, 1938. 

The authors point out that treatment of post- 
appendiceal fistula by operation is often hazardous, 
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while conservative treatment usually fails. Sometimes 
the patient’s condition is such that operation is danger- 
ous or the patient refuses to submit to another opera- 
tion. 

Two cases are reported in which the fistulas healed 
very promptly after the introduction of iodized oil with 
intent to examine the extent, course, and character of 
the fistulous tract. In both cases healing occurred 
within from seven to ten days. 

John E. Whiteleather, M.D. 


Calcified Fecalith in the Appendix; Report of a 
Case of Acute Suppurative Appendicitis Perforated by 
a Calcified Fecalith. Harold J. Shelley. Surg., 3, 
658-662, May, 1938. 

The author reports a case of calcified fecalith of the 
appendix, which was found to have ruptured, with 
resultant generalized peritonitis. The patient had 
been examined four months previously but the fecalith 
was overlooked. It was also present on a film made 
just before the operation. At the time of operation 
it was found protruding through the site of the rupture 
of the appendix. Twelve other reports have been 
found in the literature. 

John E. Whiteleather, M.D. 

BIOLOGIC EXPERIMENTATION 

Radiobiological Experiments with the Pupie of 
Drosophila. A. Liechti, W. Minder, and J. H. Muller. 
Strahlentherapie, 63, 689, 1938. 

Pupee of Drosophila were exposed to ultra-violet rays. 
Grenz rays, two qualities of x-rays, and gamma rays of 
radium in order to check the results obtained in similar 
experiments on Ascaris eggs and also in an attempt to 
test, experimentally, the target theory. A quartz mer- 
cury vapor lamp served as the source of ultra-violet 
radiation. It appeared that the pupae of Drosophila 
were very sensitive to these rays since an exposure of 11 
minutes produced mortality of 50 per cent. Little can 
be said about the character of the mortality curve since 
no dose unit for light rays is available at this time. 
Grenz rays were produced at 11 kv. with an output of 
200 r/min. at 10 cm. distance. For 50 per cent mor- 
tality approximately 4,000 r of Grenz rays are required. 
The mortality curve is somewhat similar to that ob- 
tained with ultra-violet rays because it shows a steep 
rise with small doses. X-rays were produced at 80 kv. 
(no filter) and 190 kv. (1 mm. Cu). For the penetrat- 
ing radiation 2,800 300 r were required for a 50 per 

cent mortality, while the corresponding figure for the 
unfiltercd radiation amounted to 2,500 =*= 200 r. Ra- 
dium applicators of 160, 180, and 200 mg. were avail- 
able and filtered through 1.0 mm. Pt. For the calcu- 
lation of the dose in r, it was assumed that 1 mg.-hr. 
corresponds to 7.5 r. The dose required for a 50 per 
cent mortality amounted to 4,250 r. This unusually 
high value can probably be explained by the influence of 
the time factor. 

An attempt of the interpretation of the results is 


given, with numerous mathematical deductions. Al- 
though the results of the experiments seem to speak in 
favor of the target theory, no definite stand is taken by 
the authors for or against this theory. 

Ernst A. Pohle, M.D., Ph.D. 

BONE DISEASES (DIAGNOSIS) 

Diffuse Cystic Enlargement of the Mandible in a 
Senegalese. Castay. Jour, radiol. et d’electrol., 22, 
556, 557, November, 1938. 

This is the case of a Senegalese rifleman, 24 years of 
age, who complained of painless enlargement of both 
horizontal portions of the mandible over a period of two 
years. X-ray examination showed marked enlarge- 
ment of the mandible, with many small and large multi- 
locular clear cysts. The cortex was intact but mark- 
edly thinned and no periosteal reaction was present. 
The vertical rami of the mandible were not involved. 
The rest of the skeleton showed no similar lesions. 
Due to the fact that the Wassermann was positive, anti- 
syphilitic treatment was given for three months, but it 
produced no change in the appearance of the mandibu- 
lar lesions, suggesting that they were not syphilitic in 
origin. 

The author feels that the condition most likely repre- 
sents localized osteitis fibrosa eystica of the mandible 
but the final diagnosis must wait until biopsy is done. 

J. Sagel, M.D. 


Course of Polycythemia. Nathan Rosenthal and 
Frank A. Bassen. Arch. Int. Med., 62, 903-917, De- 
cember, 1938. 

Polycythemia is a very chronic disease of the bone 
marrow which may be either asymptomatic or sympto- 
matic, and which may last for a number of years. The 
diagnosis has to be made in the active stages since the 
blood picture is the only criterion. The disease may 
exist in spite of a perfect feeling of well-being. During 
the symptomatic or polycythemic stage, roentgen find- 
ings may be those of an increase in the vascular mark- 
ings of the lungs. Polycythemia, after a varying 
amount of time, causes the patient to come to one of 
several clinical conditions, as a result of either leuko- 
poietic and megakaryocytic hyperactivity or of exhaus- 
tion of the erythropoietic system. The terminal stages 
of the disease may have manifestations of a leukemia, 
a thrombocythemia, an anemia, or any combination of 
these. The author gives a brief review of the literature 
and reports 13 of a series of 75 cases, illustrating the 
various stages of the disease. 

C. W. Reavis, M.D. 


Radiologic Aspects of an Almost Total Osteoperiosti- 
tis Associated with Hypertrophy of the Palpebral Tarsi, 
the Skin of the^Face and Extremities: A New Syn- 
drome. J. N. Roy and Albert Jutras. Jour, radiol. 
et d’electrol., 22, 539-549, November, 1938. 

The authors report the case of a man, 57 years of age. 
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presenting cutaneous hypcrtropliy of ilie face and ex- 
trcniilics, keioid Iiypcrtiopliy of tile pntpelirnl tarsi, 
and osseous dystrophy, predoiniiiamly hyjiet plastic, 
afTa'linga large mnuher of bones, particularly those of 
tlieextremitics. Exaggerated devclopinein of the head, 
wrists, and ankles was noted at the age of three yeats 
and facial wrinkling appeared at the age of 18. Al the 
age of 20 his eyes were severely iiriinted by smoke, re- 
-sulting in conjunctival hyperemia with itching, lacrima- 
tion, and idiotophobia. .Six months later, thickening 
and rigidity of the eyelids appeared. Al the age of 22, 
the bony hypertrophy was arre.sted and since then there 
has been no change in the size of his hands and head. 
Physical examination was essentially negative except 
for the sy.stcms noted above. 

X-ray examination showed n bilateral bone dys- 
trophy, predominantly hyperplastic and nearly .syin- 
ineirical, with the greate.st change in the long bones. 
The bone diameter was considerably increased wiili the 
incrc.ose most marked at the tlistal ends. The change 
of stnicture involved the inediilln, cortex, and peri- 
ostcutn. The medullary cavity wjis widened and en- 
croached on the cortex, which was thinned, dense, and 
trabcculated. The' periosteum .showed new bone for- 
mation wliieli wa.s irregular and spicnlar, ui) to 7 or S 
mm. in thickness, and resembled o.steoiiiyelitis some- 
what. 

Virchow ob.served bone and skin changc.s which he 
called “leontia.si.s o.ssea,” and othens have seen similar 
cases, but none mentioned the tarsal lesions except in a 
superficial manner. 

In the difTercntial diagnosis arc to be considered 
Paget’s disease, von Recklinghausen's disease, acro- 
aicgaly, pulmonary’ ostco-arthropathy of Marie, mclo- 
iheostosis of Leri, and osteopetrosis of Schoenburg. 
However, all of these can be e.xcluded by careful x-ray 
and clinical examination. 

As to etiology, the authors favor an endocrine basis, 
with special emphasis on the parathyroids, hypophysis, 
and thyroid and perhaps the genitals, although none 
showed evidence of gross pathology. As to the palpe- 
bral lesion, they assume that the long-standing conjunc- 
tivitis from smoke fumes simply favored fibrous trans- 
formation. 

Ho treatment seemed indicated since the condition 
Was arrested. The eyes were treated symptomatically. 

Ahslractor's Note: To me, it is questionable whether 
this is a new entity and might perhaps better be classi- 
fied under one of the bone dystrophies mentioned above. 
The tarsal palpebral changes can be explained sepa- 
rately. 

J. Sagel, M.D. 


The Frontal Hyperostosis Syndrome. Harvey M. 
Salzer. Jour. Med., 19, 507-510, December, 1938- 
This syndrome consists in a thickening of the inter 
table of the cranial bones, especially the frontal, 
"’fth mental changes, and indefinite neurologic findings, 
ft is found most commonly in women. Obesity is 
found in 44 to 64 per cent of the cases and headache m 
62 per cent. 


The four difTereni types into which the condition is 
divided are listed as: (1) nebula frontalis or frontal 
dond; (2) hypero.stosis frontalis interna; (3) hyperos- 
tosis fronto-parietalis, and (4) hyperostosis calvaria: 
diffusa. According to Canavan, who found that only 
7 per cent of his grouj) had obesity and neurologic dis- 
itirbiinces, the mere pre.scncc of hyperostosis does not 
seem a criterion for I he grouping. 

With increase in bone formation, the diploc is de- 
creased and the cranial contents arc encroached upon. 
The degree of hyperostosis is related to the intensity of 
symptoms and lioth are progressive. The cause and 
inechanisnt of the condition are unknown. 

Diagnosis is made from .x-ray examination and by the 
e.xcbision of otlier conditions. Parathyroid hormone 
may be tried tlicrapcutically, as may also glycine. 

Pour ca.se histories arc presented and discussed. 

John McAnenv, M.D. 


CALCIFICATION 

Calcification of the Bursa of the Coracoclavicular 
l^iguuicnt. H. J. hlcCurrich. British Jour. Surg., 
26, 329-332, October, 1938. 

This is an unusual case of calcification located in a 
more mesial position than the fairly common calcifica- 
tion in the tendon of the supraspinatus muscle. In the 
case reported there was a history of trauma to the left 
shoulder, followed three months later by the appearance 
of a globular hard mass below the outer third of the 
clavicle. At operation, the calcified mass was found 
to be attached loosely to the coracoid process and it 
was shelled out xrithout difficulty. The roentgeno- 
graph showed a large calcified deposit lying between the 
clavicle and the coracoid process which was diagnosed 
as a subacromial bursa! calcification. Anatomists 
mention a bursa between the conoid and trapezoid 
ligaments, referred to as a bursa of the coracoclavicular 
ligament, and the author, therefore, believes this to be 
a rare case of calcification of this bursa. 

Max Climan, M.D. 


CANCER (THERAPY) 

Results of Roentgen and Radium Therapy in Car- 
cinoma of the Larynx and Hypopharynx. R. Muller. 
Strahlentherapie, 63, 483, 1938. 

The author presents a statistical analysis of the cases 
of carcinoma of the vocal cords seen in the Tumor Clinic 
of the University of Berlin since 1929, and of the cases 
of carcinoma of the larynx and hypopharynx treated 
since June, 1933. In cases tvith vocal cord involvement 
he used a 6 mg. radium plaque filtered through 1 mm. 
Au which remains 8 times 24 hours in the larynx. The 
normal tissue is protected by 1 mm. of lead. More re- 
cently this has been changed to a radium applicator of 
9.3 mg. which is applied 7 times 24 hours for a total dose 
of 1.564 mg.-hr. Implantation of radium needles or 
seeds is not advocated. From 1929 to 1936, 103 cases 
were treated in this manner. After three years 73.9 per 
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cent were well and 58.2 per cent were well after five 
years. 

In carcinoma of the larynx and hypopharynx roent- 
gen therapy applied with simple fractionation was used 
(180 kv., 3-4 ma., O.S-l.O mm. Cu, 30-60 cm. F.S.D., 
4 X 5-10 X 15 cm. fields). The daily dose per field 
varied from 120 to 400 r and the total treatment period 
from 14 days to 17 weeks. The radiation was applied 
at rates varying from 6 to 37 r/min. Consequently the 
total doses given varied considerably; from 4,200 to 
16,800 r on the surface. Since 1937 the following tech- 
nic has been used; 180 kv., 10 ma., 40 cm. F.S.D., 0.5 
mm. Cu, 250 r per field, with a total dose of 4,000 r on 
each side of the neck. Each sitting takes 4 min. and 
the total dose effective in the tumor is 4,075 r. Of 61 
cases observed for five years, 53.8 per cent remained 
free from symptoms or recurrence. The author con- 
cludes that these results are at least as good as those ob- 
tained by surgery. 

Ernst A. Pohle, M.D., Ph.D. 


CONTRAST MEDIA 

The Limitations and Dangers of Mammography by 
Contrast Media. Samuel A. Romano and Elizabeth 
M. McFetridge. Jour. Am. Med. Assn., 110, 1905- 
1910, June 4, 1938. 

Mammography is the radiographic demonstration of 
tumors of the breast after injection of the ducts with 
some opaque medium. Stabilized colloidal thorium di- 
oxide (thorium dioxide sol, thorotrast) was the medium 
of choice. Primarily to establish the practical value 
of mammography in the diagnosis of borderline cases 
in which the diagnosis was often difficult and the results 
of diagnosis momentous, the authors undertook its use 
in a series of patients. Their material consisted of 25 
clinical cases in which 85 roentgenograms were made. 
Their experience did not impress them as of value in 
these borderline cases, the variety in which some diag- 
nostic aid would be most welcome. In none of their 
group of cases did the use of this method add anything 
of great value to their knowledge. Furthermore, pos- 
sible misinterpretation of the radiographic studies 
might have given rise to serious consequences had they 
been relied on alone. 

Charles G. Sutherland, M.D. 


Studies in the Evaluation of Mammography. Ralph 
A. Reis and Sidney D. Mesirow. Jour. Am. Med. 
Assn., 110, 1900-1905, June 4, 1938. 

Colloidal thorium dioxide, lipoiodine, hippuran, dio- 
drast, bismuth oxychloride, 15 per cent sodium iodide, 
and air have been used : colloidal thorium dioxide was 
found the least irritating and most suitable because of 
its fluidity, which permitted the filling of the smallest 
lacteal ducts and acini, while of sufficient density to cast 
satisfactory shadows. 

The combined appeal of safety, simplicity, and ac- 


curacy of diagnosis led to investigations in a series of 
patients. Colloidal thorium dioxide may remain in the 
breast for as long as five months after injection (as 
much as a year, in fact). It is the source of considerable 
physical and mental discomfort to the patient. Histo- 
logic studies show the progressive development of a 
granulomatous change in response to the presence of 
the radio-active material, with a varying degree of tissue 
necrosis. 

Mammography by means of colloidal thorium dioxide 
would seem to be fraught with potential danger and, 
therefore, an unsafe procedure. 

Charles G. Sutherland, M.D. 


Acute lodism Following Intravenous Pyelography. 
Lamarque, Guibal, and Betoulieres. Bull, et mem. 
Soc. de Radiol. Med. de France, 26, 78-80, January, 
1938. 

The authors report a case of acute reaction following 
intravenous administration of 10 c.c. of 35 per cent per- 
abrodil, characterized by congestion of the face and 
conjunctiva, cough and dyspnea followed by urticaria, 
vomiting, hyperperistalsis, weakening of the cardiac ac- 
tion, and cyanosis. This type of reaction is rare follow- 
ing injection of substances containing iodine and is 
probably an expression of hypersensitivity. 

S. R. Beatty, M.D. 

DOSAGE 

Dosimetric and Radiobiologic Experiments with Fast 
Neutrons. — ^I, K, G. Zimmer. Strahlentherapie, 63, 
517, 1938. 

The investigations of the author seem to indicate that 
small ionization chambers, the walls of which are made 
of substances containing hydrogen, are suitable for 
measuring fast neutrons, A comparison between the 
results obtained by the ionization method with those 
obtained by means of the Ag-indicator showed an agree- 
ment within 20 per cent. By using a 1-2.0 (15 Aerion) 
condenser chamber, the author found that an ionization 
current of 1 E.S.U. for 3.9 million volt neutrons cor- 
responds to an ionization in tissue of approximately 
1.8 r. 

Ernst A. Pohle, M.D.. Ph.D. 


Dosimetric and Radiobiologic Experiments with 
Fast Neutrons. — II. K. G. Zimmer and N. W. Timo- 
feeff-Ressovsky. Strahlentherapie, 63, 528, 1938. 

The authors studied the effect of fast neutrons on 
mutations produced in the fruitfly. There was a definite 
increase in the rate following exposure to fast neutrons 
which was directly proportional to the dose. The 
effect per dose unit or per pair of ions produced m 
tissue was less than that of roentgen or gamma 
The experimental results were in good agreement wit 
those calculated, according to the target theory. 

Ernst A. Pohle, M.D., Ph.D. 
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KPILl'PSV 

Experience with litK'iitpen Tlicrapy in lilpilepsy, M. 
Sgalitzcr. Strahlentlicntpie, 02, (!(i7. HKiS. 

During the last 1 1 years the antlior has iR'aled 7.S cases 
of epilepsy by roentgen rays. Nineteen of the.se pa- 
tients were constdeiably improved, .'l.'l iiniiroved, and 2(5 
did not respond. The author reconiinends the use of 
4-5 large fields of entry of about 7X11 cm. at from 170 
to ISO kv., 0.5 mm. Zn I mm. AI at .'50 cm. I'.S.D.; 
nOrper field. One area is given perdnyand if the treat- 
ment is tolerated well he repeals this .same scries twice, 
applying 100 r per field. He divided his ca.ses into eight 
groups: tho.se on a tranmatie basis; those due to de- 
generative process on a hereditary basis; llio.se in con- 
junction with hydroccphahis; those due to tumors; 
those due to inflammatory proce.sses; those due to 
dysfunction of endocrine glands; those due to toxic 
agents, and finally, the tnie Jacksonian fonns. He 
found that patients who had liydroceplialus; in other 
words, a disturbance of the water metabolism in the 
brain, responded best. Strict individualization of the 
treatment i.s essential. 

Er.s'st A. I'oni.i:, M.D., Plt.D. 


^ Cranial and Spinal Lesions in an Epileptic: Difllcul- 
tics of Interpretation. R. Raynaud, A. Huguenin, 
and H. Tillier. Bull. et. mem. Soc, dc Radiol. Med. dc 
France, 26, 175-177, March, 1938. 

In the case of an epileptic 05 years of age, evidences 
of cranial fracture, localized cranial osteoporosis, and 
localized wedging and arthritis of the spine were found. 
The authors discuss the possible relationship of these 
lesions to the epilepsy. 

S. R. Beatty, M.D. 


Roentgen Therapy of Epilepsy. W. von. Weiser. 
Strahlcntherapie, 62, 049, 1938. 

The author reviews the literature regarding roentgen 
therapy of epilepsy. He presents a summary in a table 
covering 185 cases reported by 12 different investi- 
gators. Of this number 33 per cent were cured, 39 
per cent improved, and 28 per cent were not benefited 
by the treatment. He uses five fields over the skull 
6X8 cm., 180 kv., 0.6 mm. zinc and 50 cm. F.S.D. 
As an initial dose he applies 15 r on the skin. In an- 
other table he analyzes the relation between total dose 
applied and response of the patient. The doses vary 
from 15 to 4,500 r and the author points out that oc- 
casionally the single dose of 15 r might suffice while 
other patients require prolonged treatment. The eti- 
ology of the disease apparently did not influence ma- 
terially the percentage of good results; the analysis 
includes cases due to trauma, true Jacksonian epilepsy, 
and epilepsy on an inflammatory basis. In conclusion 
the author states that roentgen therapy of epilepsy 
must be considered a recognized method of treat- 
ment. 

Ernst A. Pohi.e, M.D., Ph.D. 


T'HE FOOT 

Fractures of (he Os Calcis. Duncan C. MiKcever. 
Jour, Mis.souri Med. Assn., 36, 7-9, January, liOib 

Fracture of tlie os calcis should always lie mi^pecieii 
in the presence of any foot di.sability rc.suhmg from a 
fall, even from a relatively insignificant height, in which 
the patient lands on the feet. Roentgen e.xaniinarion 
should always be done in such cases. The lateral view 
may .show little if any visible di.splaeemcnt. The most 
information is obtained from the anteroposterior film, 
m.adc by directing the rays from above and distal to the 
os calcis at an angle of appro.vimatcly 45 degrees from 
the x’crtical. This view should be taken of both feet for 
eonipari.son. Reduction should be carried out at once. 
If possible. The normal angle of relation of the os cal- 
cis to the body of the foot must be restored. This is the 
so-called "tuber angle" and is about 140 degrees. Also, 
the widening, or mushrooming, of the bone which is re- 
.sponsiblc for such a great part of the disability must be 
corrected. 

The .author describes his method of reduction, which 
consists of manipulation under anesthesia and the use 
of skeletal traction by means of a hook which is inserted 
into the heel anterior to the Achilles’ tendon. Widen- 
ing is corrected by means of a clamp. 

Lester W. Paul. M.D. 


Variations in the X-ray Appearance of the Normal 
First Mctatarso-phalangeal Joint Due to Changes in 
the Direction of the Central Ray. Bengt S. Holm- 
gren. Acta Radiol., 19, 67-72, March, 1938. 

Emphasizing that anatomic and radiologic de- 
scriptions of the first metatarsal are often incorrect 
or incomplete the author demonstrates that shght 
changes in the adjustment and position of the tube 
produce marked variations in the roentgen picture of 
the metatarsal capitulum. 

Ernst A. Schmidt, M.D. 

GALL BLADDER 
(NORMAL AND PATHOLOGIC) 

Error of Technic in the Adminstration of T6traiodide 
with Intolerance and Prolonged Visibility of the Gall 
Bladder Nemours-Auguste. Bull, et mem. Soc. 
Radiol Med. de France, 26, 14, 15, January, 1938. 

Through errorapatient ingested 7 grains of tetraiodide 
in 12 hours. Nausea, vomiting, diarrhea, and syncope 
followed. Adrenalin, camphor and sugar were ad- 
ministered. Roentgenographs two days following 
showed no emptying of the gall bladder despite re- 
peated evacuation meals. 

S. R. Beatty. M.D. 


Calcium Carbonate Deposits in the Human Gall 
Bladder. A. T. Cameron, F. D, White, and Sara 
Meltzer. Canadian Med. Assn. Jour., 39, 441-446, 
November, 1938. 
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The authors believe that the metabolic abberration 
leading to calcium carbonate deposition in the gall 
bladder must be different from that leading to the 
deposition of a calcium soap. They advocate the 
chemical examination of all gall-bladder stones, and 
stress the need of further clinical and experimental 
studies to elucidate the mechanism of calcium car- 
bonate deposit. Two of their own cases and a classi- 
fication of cases reported by others are presented. 

M. Connelly, M.D. 


The Danger of Intravenous Cholecystography. W. 
Lutz and H. Seyfried. Slunchen. med. Wchnschr., 85, 
1019, 1020, July 8. 1938. 

This is a case report of a 68-year-old man who en- 
tered the hospital for decompensated heart disease. 
After improvement under strophanthin, he was given 
intravenously drugs for cholecystography ; he had acute 
heart pain and died 14 minutes later. From clinical 
and autopsy findings the authors conclude the drug in- 
duced coronarj'- spasm. The 5 f warn against disregard- 
ing the contra-indications for cholecystographj'. 

Lfims G. Jacobs, M.D. 

GAS GANGRENE 

The Treatment of Gas Gangrene Infections. J. J. 
Faust. Texas St. Jour. Med., 34, 404-408, October, 
193S. 

Seven cases of gas grangrene are reported and the 
subject of treatment discussed. Early operation is 
discouraged. Gas gangrene serum and tetanus anti- 
toxin are useful, but it is x-ray therapy that has im- 
proved results. 

X-ray treatments should be started early and given 
frequently — two or three treatments daily for three or 
four days. An area larger than that of apparent in- 
volvement is treated, 45 r being administered at one 
treatment. The presence of an associated colon 
bacillus infection makes the case much more difficult 
to treat successfully. 

John M. Miles, M.D. 


Radiological Aspect of Early and Advanced Gas Gan- 
grene. Adarao Grlli. Radiol. Med., 25, 843-850, 
September, 1938. 

Several very important points are brought out by the 
author, the outstanding one the value of roentgenologi- 
cal examination in determining an early diagnosis of 
gas gangrene. The gas shows in the radiograph as a 
light, rounded shadow, or several such confluent shad- 
ows, at the site of the wound, or even at some distance 
from it. The author concedes the eventuality of air or 
oxygen, when peroxide is used to treat the rvound, find- 
ing its way into the soft tissues in compound fractures, 
and the possibility of its being mistaken for early gas 
gangrene. However, he observes that if a second film 
is made six hours later, in cases of gangrene, the accu- 
mulation of gas increases, while air or oxygen would be 


absorbed. Therefore, in the latter case the size of the 
translucent bubbles decreases or they may disappear. 

As time passes and the infection advances, gas will be 
seen infiltrating the space between the muscular fas- 
ciculi, the subcutaneous tissue, or extending along the 
vessel or nerve sheaths. X-ray films are of particular 
importance in demonstrating this route of spread, 
which will have a very important bearing on deciding 
the site of amputation. 

The simplicity of the technic, the rapidity with which 
it is accomplished, and the accuracy in diagnosing the 
condition, make this a highly commendable proceeding. 

Antonio Mayoral, M.D. 

GASTRO-INTESTINAL TRACT 
(DIAGNOSIS) 

Radiology of the Gastro-intestinal Tract: The 
Value of Co-operation. S. J. Boland. Irish Jour. 
Med. Sci., 154, 670-673, October, 1938. 

In speaking of co-operation Boland has reference 
chiefly to the proper preparation of the case in regard 
to history, physical examination, and pertinent labora- 
tory studies, so that the radiologist may be properly 
directed in his investigation. It is insisted that the 
radiologist is a physician and not a mere technician. 

The proper preparation of the patient for a barium 
enema, barium meal, and gall-bladder study is outlined 
and discussed. The article presents nothing new in 
radiology but it is instructive to the general prac- 
titioner for whom it was probably intended. 

J. B. McAneny, M.D. 


Multiple Diverticula of the Digestive Tract. G. 
Ronneaux and Witasse. Bull, et mem. Soc. de Radiol, 
med. de France, 26, 207-209, April, 1938. 

A case which illustrates the probability of not visual- 
izing diverticula of the upper gastro-intestinal tract on 
fluoroscopic examination in the upright position only, 
is presented. This case also demonstrates that diverti- 
culosis of the duodenum is frequently an indication of a 
general diverticulosis of the entire intestinal tract which 
can be demonstrated by the proper technic of examina- 
tion. 

S. R. Beatty, M.D. 


Diverticulum of the Duodeno-jejunal Angle. G. Du- 
mont. Jour, de radiol. et d’electrol., 22, 552-555, No- 
vember, 1938. 

This is a case report of a man, 67 years old who had 
had gastro-intestinal trouble for 28 years. The past 
history otherwise was essentially negative. Ten days 
before admission to the hospital he developed an acute 
attack of pain in the left hypochondrium, followed by 
two large black stools within an hour. 

X-ray examination showed a normal stomach an 
duodenal bulb. In the region of the lower pole of t e 
stomach, along the greater curvature, there was definite 
tenderness on deep palpation over a shadow which a 
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first was ihouRhl to be ati ulcer iiiclie. lltuvever, lui 
lurtlicr examination, this sbmlow was identified in; a di- 
verticulum of tile durvdeno-jejuiud uni;le wliieli was well 
sliowai in several films made in llie ujiricbl and leeuin- 
bent positions, lexamiimtion at HI lionrs showed re- 
tention of a little baiium in the iliverticnlnin. 

Differential diaKiiosis includes ulcer niche, ulceration 
ivitliin a caiTinoma, and a cicatrix. Ulcer beyond the 
inferior anple of the dnodennnt is rat e, whereas conKcni- 
ta! diverticula predominate here. Also, a true diverti- 
cnlimi has more regular roundetl contours than an ulcer 
niche. The stagnation of barium within a diverticulum 
is a very important point which has been emphasized 
hy I'orssell. The stagnation of food within a diverii- 
enhnn prcdispose.s to inflammation, ulceration, and 
tnaligaanl degeneration. 

Mcriical treatment consists in the tidministration of 
bismuth, kaolin, and atroiune. .Surgical treatment is 
the only cure hut is not without danger and should he 
reserved for those c.ases which have, a great deal of pain. 

J. SAC.r.i., M.D. 

genito-urinary tract 

(DIAGNOSIS) 

The Late Hffects of Acute Pyelitis in Girls. Law- 
rence R. Wharton, Laman A. Gray, and Harriet G. 
Guild. Jour. Am. Med. Assn., 109, l.oflT-lOOH, Nov. 
13, 1937. 

A study was made of the late effects of uncomplicated 
urinary infection in fairly normal and healthy children. 

In the authors’ scries the after-effects of pyelitis ap- 
peared to be more grave, than they had anticipated. 

u y one of 30 was really incapacitated from usual 
activity; all hut two were in average, good, or cxxcl- 
ent health. The persisting le.sions were slight hut 
definite. 

They advised that after symptomatic recovery is 
eomplete and after a child has been well for several 
"100111.5 (long enough to throw off the infection coni- 
P etely, if possible), a follow-up study should be made 
an , if a residual lesion is found, it should receive 

appropriate treatment. 

Charles G. Sutherland, M.D. 


• ^^^’^li^tiuctive Dilatations of Upper Urinary Tract 
lu hildren. Alexander B. Hepler. Jour. Am. Med. 
p"-, 1602-1606, Nov. 13, 1937. 

I'om the etiologic standpoint, dilatations of the 
upper Part of the urinary tract in children may be 
IJi ed into three groups; (1) those due to mechanical 
^ struction, most frequently congenital fibrosis, muscu- 
ypertrophy, or exaggerated constriction at the 
points of normal anatomic narrowing, the ureteropelvic 
n the ureterovesical junctions, and the vesical outlet , 
those that are a sequence of neurologic lesions either 
central or peripheral involving the bladder, such as 
Po iQrnyelitis, cerebrospinal syphilis, spina bifida, toxic 
ucuritis or the less definite dysfunctions classified as 
■opathic; (3) those in which no obvious cause either 
mechanical or dynamic can be demonstrated. 


Two typc.s of funclioiial imbalance at tlic iirctero- 
vcsicnl junction arc recognized: (1) increased tonicity, 
or .spasm, ami (2) absence of the iisiml active relaxation 
.synchronous with the tcrniiuatioii of tireteral peristal- 
sis, or achalasia. 

"I'lic lesistaucc to ureteral emptying caused hy these 
dy.vfimclions sets in motion the same physical and dy- 
namic factors which jiroduce dilatation in the mechani- 
cal obstructions. Compensation is more, apt to occur 
in the functional imbalances than in the mechanical 
obstructions, becau.se resistance to ureteral emptying is 
apt to be less unyielding; hence the observation of 
mctercctasis out of proportion to the pelvic dilatation 
and the absence of elongation and tortuosity. 

In some cases, congenital idiopathic dilatation con- 
sidered ns a primary embryologic developmental defect 
may in fact be secondary to a segmental imbalance or 
abnormal activity of the sphincter. 

The association of incgalocolon and nicgalo-ureter in 
one cliild is of interest in view of the contention that the 
mechanism of their pathogenesis is similar. 

Charles G. Sutherland, M.D. 


Two Cases of Cystic Dilatation of the Lower Thirds 
of the Left Ureters. Eugen Herskowits. Rontgen- 
praxis, 10, 071-674, October, 1938. 

Ureteral cysts close to the bladder, the so-called 
ureteroceles, have been noted by pyelography, accord- 
ing to V. Lichtenberg, in about four out of every 1,000 


cases. 

In two cases described by the author there was a 
typical dilatation of the left lower ureter without evi- 
dence of St riel urcs. These ureteroceles are thought to 
be caused by a congenital weakness of the connective 
tissue and musculature of the ureter. If they exist 
for a long enough time they may lead to a hydro- 

nephrosis due to stasis. ,, t-* 

* tXAwTC \Xr ■FTpirTTK- M.D. 


GYNECOLOGY AND OBSTETRICS 

Metrorrhagia Cured by Radiotherapy: Subsequent 
Pregnancy. Dano and Laine. Bull, et mem. Soc. de 
Radiol med. de France, 26, 231. 232, April. 1938. 

A corpulent woman who had been treated by roentgen 
herapy to the pelvis for persistent metrorrhagia be- 
:ame pregnant two years after treatment and was de- 
ivered (forceps) of a normal infant. A total of 5,500 r 
lad been given to four pelvic fields over a period of 
;hree months before temporary amenorrhea had been 
istablished. - ' 

S. R. Beatty, M.D. 


A Case of Hemorrhagic Metritis Cured by Roentgen 
Irradiation of the Hypophysis. J. Moro and Monmi- 
gnaut. Bull, et mem. Soc. Radiol. Med de France, 
26, 9, 10, January, 1938. 

A young woman 18 years of age xvho for two years 
had had menstrual irregularity and menorrhagia, not 
responding to other treatment, was treated by .irradia- 
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tion to the hypophysis. Each temporo-parietal field 
was given one treatment of 150 r a week for six weeks. 
(Spark gap 25 cm., 2.5 ma., 30 cm. F.S.D., 0.5 mm. 
Cu + 1 mm. A1 filter.) 

Profuse bleeding in the fourth week responded to 
200 r to the spleen. The menstrual periods have been 
normal in interval, duration, and amount for over 
a year. 

S. R. Beatty, M.D. 


Practical Employment of Radiographic Diagnosis in 
Obstetrics. P. Brault and A. Tizon. Bull, et mem. 
Soc. de Radiol, med. de France, 26, 240-253, April, 
1938. 

The diagnosis of pregnancy before four and a half 
months is very seldom made roentgenographically 
and later onlj' occasionally is roentgenographic con- 
firmation necessary. Roentgen pelvimetry is seldom 
employed, as the clinical measurements and trial of 
labor are preferred by most obstetricians. 

In many cases, it is well, however, to determine the 
size and shape of the pelvis and the size, presentation, 
and position of the fetus so that the patient can be 
hospitalized if any abnormality is present. 

Without roentgenographs, the diagnosis of exact type 
of abnormality of the pelvis, the presence of multiple 
fetuses, hydramnios, fetal abnormalities, and abnormal 
presentations and positions is often impossible, espe- 
cially in very fat women or in primiparse. Such informa- 
tion is often indispensable to the proper conduct of 
delivery. 

S. R. Beatty, M.D. 


HEART AND VASCULAR SYSTEM 

The Action of Digitalis on the Isolated Heart. L. 
N. Katz, M. Mendlowitz, and H. A. Kaplan with the 
Assistance of K. Jochim and E. Lindner. Am. Heart 
Jour., 16, 149-158, August, 1938. 

The authors establish an isolated heart circuit and 
introduce into this circuit first, digifoline, digoxin, and 
then ouabain in doses of from one-half to one cat unit. 
Unfortunately, these studies in any instance have not 
been for longer than 79 minutes. In the preparation, 
which showed no heart failure, there was no significant 
change in heart size, flow, work, oxygen consumption, 
or mechanical efficiency until the toxic effects on con- 
duction began to appear. When the work of the heart 
was kept constant, digitalis produced no change in the 
oxygen consumption or efficiency. As in the one control 
experiment without the administration of digitalis, 
these factors both remained constant in spite of pro- 
gressive increase in heart size and venous pressure. 
The ratio, work over oxygen consumption, i.e., the me- 
chanical efficiency, as in heart failure without digitalis, 
remained unchanged in failure with digitalis. 

It is apparent that in this preparation digitalis did 
not have any significant effect on the contractility of 
the heart muscle, whether the heart was in failure or 


not. Its only direct effect appeared to be on the con- 
duction system and the ectopic pacemakers of the 
heart. 

The authors by this bit of work have raised a definite 
objection to our modern views of digitalis therapy. 
Certainly the question should be further investigated 
before we blindly accept the fact that digitalis has some 
definite action on the heart other than tlirough its pace- 
maker. 

W. H. GlLLENTlNE, M.D. 


Systolic Expansion of the Heart’s Ventricles. Al- 
berto C. Morelli. Rev. Argent, de Cardiol., 5, 97-109, 
May-June, 1938. 

Morelli believes that a span has been bridged in the 
study of the heart by the development of the kymo- 
graph. It fills the gap between the flat 6 ft. films and 
screen examinations. The "lagging" makes it impos- 
sible during the latter examinations for the human eye 
to perceive and differentiate rapid movement. 

The author studied 2,000 cardiographs. Of these, 
ten showed an altered or abnormal curve of the left 
ventricle and eight showed it of the right. Taken as 
a whole, the study revealed that one in every 111 pa- 
tients showed an abnormal systolic curve. A careful 
check, either clinically or by autopsy when this was 
possible, revealed that, of the ten patients showing al- 
terations on the left ventricular curve, in four it was 
due to small amounts of pericardial fluid; in three, to 
coronary disease; in one, to adhesive pericarditis, and 
in one, to hydatid cyst in the pericardium resting on the 
pulmonary artery. In the last one, it was due to a 
similar cyst opening into the ventricle. Of the eight 
cases showing the condition on the right side, all 
showed congenital malformations of the interventricu- 
lar wall. 

Antonio Mayorau, M.D. 


The Saccular Aneurysms of the Internal Carotid 
Artery in the Cavernous Sinus. Geoffrey Jefferson. 
British Jour. Surg., 26, 267-302, October, 1938. 

The author’s paper is founded on 17 cases. Alto- 
gether, 55 cases of intracranial aneurysm have come 
under his care during the past 15 years. Symptoms 
are referable to cranial nerve involvement, the most 
frequent being the trigeminus and occasionally the su- 
perior division of the oculomotor nerve. 

X-ray evidence of the presence of an aneurysm was 
found in 10 cases. The calcified wall of the aneurysm 
is visualized only in cases of several years’ duration. 
The calcification in the infra-clinoid aneurysms is 
parasellar and usually shows up as a more or less regu- 
lar line, narrow but dense, a true picture of the cortex 
of the aneurysm. The parasellar situation eventually 
leads to a certain amount of sellar deformation. En- 
largement of the superior orbital fissure and erosion of 
the lower and outer wall of the optie canal can be dem- 
onstrated by axial views. Angiographv means of 
injection of thorotrast into the caroti^- ,ras ea- 4 i,. 
ployed in several cases and proved s ' 
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lishing (lie dingnosis. Lateral films are taken with 
the patient supine and the rays directed horizontally. 
The aneurysm shows as an opaque area of varying size 
covering the sella turcica. 

Max Climan, M.D. 


The Diagnosis of Cardiac Enlargement. W. Frey. 
Schweiz, mcd. Wclmschr., 68, S23S25, July 10, 193S. 

A discussion of the measurement of the size of the 
heart by roentgen examination. The author concludes 
that Groeders lung-heart ratio is the best measure, but 
since he has adduced no original data in support of his 
contention and has ignored all the later American work 
(especially that of Bardeen, Hodges and Eyster, Frey, 
Roesler, and Kurtz), the validity of his conclusion is 
open to question. 

Lewis G. Jacobs, M.D. 


Dissecting Aneurysm of the Aorta: Its Clinical Rec- 
ognition. Arthur J. Patek. Wis. Mcd. Jour., 37, 
1080-1086, December, 1938. 

Recent statistics regarding the frequency of dissect- 
ing aneurysm of the aorta range from 1 : 350 to 1 : 550 
in autopsies on adults. Up to 1934, but ten cases of 
dissecting aneurysm of the aorta were reported as hav- 
ing been recognized before death. In recent years this 
number has been considerably increased by reason of 
greater publicity given to recognized cases and more 
detailed description of their clinical course. 

Among etiologic factors atheromatous degeneration 
of the aortic walls has been found in many cases; in 
young individuals congenital anomalies such as coarc- 
tation of the aorta may be the predisposing factor. 
Mycotic infection of the intima has also accounted for 
a large number of cases. The separation of the medial 
layers may be very extensive and may extend into the 
carotid and brachial arteries or down to the common 
iliac and popliteal arteries. Healing may take place by 
absorption of the extravasated blood and fusion of the 
layers of the media. Commonly, the symptoms are 
dramatically sudden in their onset. Pain localized in 
the chest or radiating into the back, shoulders, arms, 
legs, and abdomen is agonizing in character. There 
may be loss of pulsation in an extremity, coldness, and 
numbness. Other symptoms are coma or collapse with 
nausea and vomiting, bloody fluid in the left pleural 
cavity, a persistently elevated blood pressure without 
an elevated heart rate, and in many instances a rela- 
tively normal electrocardiogram. The author reports 
two cases in detail with illustrative roentgenograms. 

Lester W. Paul, M.D. 

INFECTIONS 

Coccidioides Infection (Coccidioidomycosis). II. — 
The Primary Type of Infection, Ernest C. Dickson 
and Mymie A. Gifford. Arch. Int. Med., 62, 853-871, 
November, 1938. 

The fungus coccidioides causes both primary and 


secondary manifc.stations of a disease which is rather 
mild in i(.s course but which may cause death as a coc- 
cidioidcs granuloma. The organism goes through two 
ci'clcs, one of which is developed in man, and the other 
in the vegetative state outside the body. This latter, 
the chlamydospore, is dust-transported and is fre- 
quently inhaled into the lungs, thereby causing symp- 
toms which may be mistaken for a severe cold or in- 
fluenza. There may be an associated bronchitis with 
{iroductive sputum; an erythema nodosum occurs and 
then disappears in four or five days. Coccidioidin may 
be used similar to tuberculin as a diagnostic aid. The 
authors report eight cases in abstract, all of which oc- 
curred in the San Joaquin Valley region of California. 

A roentgenogram of the chest at the time of the ery- 
thema nodosum reveals opacities which simulate those 
of tuberculosis. There may be evidence of hilar gland 
enlargements, scattered shadows indicating parenchy- 
mal involvement, or even signs of pleuritic effusion. 
However, the roentgenograms are generally clear in 
from one to several months. 

C. W. Reavis, M.D. 

THE KIDNEY 

Hcroincphrectomy in Disease of the Double Kidney. 
Edwin Beer and William H. Mencher. Ann. Surg., 
108, 705-729, October, 1938. 

In a series of 104 cases of double kidney, 14 were sub- 
jected to heminephrectomy. The authors believe that 
double kidney occurs in from 3 to 4 per cent of all au- 
topsies. In the series of 104 cases, symptomatology 
occurred in 00 per cent and operative therapy was car- 
ried out in 25 per cent of all cases. In contradistinc- 
tion to reports in the literature, the majority of the 
pathology occurred in the lower pole. 

The anatomy and diagnosis of double kidney are dis- 
cussed. The contra-indications to heminephrectomy 
are: tuberculosis, except the presence ot a solitary kid- 
ney in which there is no involvement of the other half; 
malignant tumors; non-function of the remaining por- 
tion of the kidney; single blood supply to both poles; 
technical difficulty in separating the two halves of the 
kidney; advanced disease of both halves, and com- 
munication between the two pelves. 

The operative technic is described. The 14 cases are 
outlined in full and their corresponding urograms illus- 
trated. A cystoscopic follow-up of ten of the cases 
showed a good function of the remaining portion of the 
kidney. 

The authors conclude that conservatism is indicated 
in instances of double kidney. 

John G. Menville, M.D. 


Renal Carcinoma: A Study of Ninety-five Cases, 
with Follow-up Notes on Thirty-six. Theodore R. 
Fetter. Jour. Am. Med. Assn., 110, 190-196, Jan. 15, 
1938. 

The diagnosis of renal neoplasm resolves itself into 
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three distinct phases. A complete clinical history is 
absolutely essential, particularly if hematuria is a promi- 
nent symptom. One must emphasize the need for a 
complete physical examination. The third phase of 
the diagnosis, a complete urologic examination, includes 
cystoscopy, retrograde pyelography, intravenous urog- 
raphy, renal function studies, and urine, blood, and dye 
elimination tests. One should be careful in placing too 
much faith in the interpretation of intravenous uro- 
grams in the case of renal tumor. Better results in pre- 
operative diagnosis due to the use of the excretory (in- 
travenous) urogram occur in clinics where there is 
thorough appreciation of the shortcomings of urog- 
raphy. The retrograde pyelogram, with its precise 
and minute detail of the kidney pelvis and its calices, is 
still the best method of approaching a more correct 
diagnosis of renal tumor. The highest degree of effi- 
cienc 3 ' of a retrograde pj'elography can be attained by 
practising pyeloscopy. Injections should be done un- 
der fluoroscopic visualization. 

The interpretation of pyelograms requires the com- 
bined skill of the roentgenologist and the urologist. 
The diagnosis of renal tumor depends on some degree of 
deformity in the pelvis or the calices as revealed by the 
injected opaque solution. There are several types of 
deformities. First, and perhaps most characteristic, is 
the elongation of one or more calices. The next most 
common deformity is the complete obliteration of one 
or more calices, with the defect having, as a rule, a 
smooth outline at the base of the calix or at the adjacent 
pelvis. Cystic tumors are apt to produce such a de- 
formity; it may involve more than one portion of the 
pelvis and calLx outline. Frequently there are small 
crescent-shaped borders of the shadow of the opaque 
fluid. These are diagnostic only when thej' are con- 
stant in a series of exposures. Another type of de- 
formity, the third, is a dilatation of a calLx due to pres- 
sure obstruction at a proximal point. One calix may 
dilate to a large extent and perhaps all the rest of the 
pelvis and the calices, so that all of the natural shape of 
the pehns is distorted and the opaque solution seems 
to take on a wavy appearance throughout a consider- 
able area. 

In addition to elongation in the first type, the lumen 
is narrowed. This may^ simulate a normal calix in a 
state of contraction. 

The differential diagnosis of estrarenal tumor is based 
entirely on palpation during the injection under fluoro- 
scopic control. This is also true in the case of a rotated 
kidney. The differential diagnosis of retroperitoneal 
masses from renal neoplasms is difficult because of the 
possibility of extension of the renal tumor in the sur- 
rounding tissues. A. thorough search for metastasis 
must be undertaken; the lungs are the most frequent 
site and the osseous system a less frequent site. 

It is well to bear in mind that negative evidence of 
the excretory urograms does not necessarily mean that 
the kidneys are not the seat of any lesion. Gastro-in- 
testinal symptoms vrithout accompanying urinary 
symptoms, but with generalized weakness, loss of 
weight, and negative results of x-ray e.xamination of 


the gastro-intestinal tract, should impress the attend- 
ing physician with the necessity of investigation of the 
urinary tract. 

The management of renal neoplasms has to-day re- 
solved itself into three major groupings: first, pre- 
operative and post-operative irradiation with surgical 
intervention; second, operation with subsequent irra- 
diation, and third, irradiation alone, used only when 
operation is contra-indicated. 

Charles G-. Sutherland, M.D. 


Malignant Papillary Cystadenoma in a Double Kid- 
ney. Nelse F. Ockerblad and Hjalmar E. Carlson. 
Jour. Urol., 40, 572-576, November, 1938. 

A right-sided nephrectomy was done on a white male, 
25 years of age, for a malignant papillary cystadenoma 
in a double kidney. Twelve day's following the ne- 
phrectomy, x-ray radiation was begun and 4,000 r was 
given to the right kidney within the next 13 days, using 
200 kv.p., 0.5 mm. copper, and 1 mm. aluminum. The 
patient is alive and well one year after the operation. 

Microscopic sections, a sketch of the kidney, and a 
pyelogram are included. 

John G. Menville, M.D. 


Diagnostic Problems in Surgical Kidney Disease. 
Maurice Muschat. Pennsylvania Med. Jour., 42, 111- 
116, November, 1938. 

A plea is made for the more extensive use of intrave- 
nous pyelography in making a differential diagnosis, and 
a tvaming is given that other abdominal conditions may 
simulate kidney pathology or be present at the same 
time. 

Joseph T. Danzer, M.D. 


Embryoma of the Kidney (Wilms’ Tumor). Wil- 
liam E. Ladd. Ann. Surg., 108, 885-902, November, 
1938. 

This is a report of 45 cases in which pathological 
specimens were obtained: 44 at operation and one at 
autopsy. 

The gross and microscopic pathologies are described 
and microscopic specimens are demonstrated. In di- 
agnosis, it is stated that the average age in the series was 
two years and three months and that the incidence was 
higher in females. The diagnosis is difficult and it is 
stated that pyelograms, either intravenous or retro- 
grade, may be suggestive but cannot be considered con- 
clusive evidence of the presence or absence of embryoma 
of the kidney. 

The author has had little experience with pre-opera- 
tive irradiation but agrees that it should be used only to 
facilitate operation, reduce operation mortality, or pre- 
vent dissemination of the tumor. In describing the 
operative technic it is stated that the present incision of 
choice is a rectus or paramedian incision. 

Post-operative reontgen therapy has been used in 
only the recent cases, so that an evaluation is impos- 
sible. 
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In the series of -ir) cases, .'?! have died. Of llie 31, all 
but one had a rccurfcnce or had rlicd within one year 
of the operation. Of the M patients living, 1 1 "may be 
classified as probable cures,’’ the length of time since 
nephrectomy varying from one and onc-half to nineteen 
and onc-half years, 

John G. Mi;Nvii,i.n, M.D. 


THE KNEE JOINT 

The Roentgen Image of the Joint Space at the Knee. 
R. Lohr and W'. Hcllpap. Fortschr. a. d. Gcb. d. 
Rontgcnstrahlcn, 58, 45-50, 1938. 

Front a review of 042 roentgen images of knees and 
various experimental projections, the following conclu- 
sions are drawn in regard to the so-called joint spaces: 

1. Differences in aiming of the central ray may 
induce a malprojcction of these spaces but a difference 
in the width of these spaces cannot be simulated by this 
procedure. 

2. Injuries to the collateral ligaments and unstable 
("wobbly”) joints often form the basis for differences in 
the width of the inner and outer joint space. 

3. Incarcerations of, or injuries to, the semilunar 
disks cannot be diagnosed on the basis of the width of 
the joint spaces. 

4. Differences in normal thickness of cartilaginous 
layers, and degeneration of articular cartilage, represent 
frequent explanations for differences in the apparent 
width of the joint spaces. 

5. In fractures involving the articulation, the width 
of the joint spaces depends on the terminal relationship 
of articulating osseous parts. 

H. A. Jarre, M.D. 


THE LIVER 

Hepatic Complications in Polycythemia Vera. Ar- 
thur R. Sohval. Arch. Int. Med., 62, 925-945, Decem- 
ber, 1938. 

The author reports an autopsy-proven case of a 30- 
year-old male rvho had enlargement of the liver, ascites, 
and jaundice due to a thrombosis of the hepatic veins in 
polycythemia. A study of 59 other cases showed 50 
per cent as having a moderate or marked enlargement 
of the liver. A correlation was found between the de- 
gree of enlargement and the duration of the disease, but 
none was noted with splenic enlargement, the blood 
picture, nor the intensity of the treatment. Marked en- 
largement of the liver frequently indicates some com- 
plicating condition such as phenylhydraaine jaundice, 
leukemic transformation, myocardial decompensation, 
hepatic cirrhosis or thrombosis of the hepatic veins. 

A review of the literature on hepatic cirrhosis, and 
thrombosis of the hepatic and portal veins is given. It 
is noted that enlargement of the liver, ascites, and ter- 
minal jaundice is practically constant in thrombosis of 
the hepatic veins; frequent in cirrhosis, and rare in 
portal thrombosis. These, plus resistance of the ascites 


to the mercurial diuretics, and a markedly abnormal 
plasma cholesterol partition, indicate the diagnosis of 
hepatic thrombosis in this condition. 

C. W. Reavis, M.D. 


PyogenicLiver Abscess. EldridgeL. Eliason, 
Robert B. Brown, and David P. Anderson. Penn- 
.sylvania Med, Jour., 41, 1147-1153, September, 1938. 

The incidence, etiology, and pathology of this rela- 
tively rare condition are covered briefly but well. The 
authors believe that roentgenological examination is the 
most valuable aid in the diagnosis, but positive x-ray 
evidence is .seen in only G4 per cent of the cases. Ele- 
vation and restricted movement of the diaphragm are 
the most common signs. Abscesses of the left lobe 
and deep in the liver substance give less positive signs. 
According to Miles, from 2 to 20 per cent of liver ab- 
scesses occur on the concave surface and may often be 
diagnosed by the deformity of a barium-filled stomach. 

Joseph T. Danzer, M.D. 

THE LUNGS 

Tests of Respiratory Efficiency and Their Correla- 
tion with Radiological Appearances in the Lungs. 
Esther M. Killick. British Jour. Radiol., 11, 401-404, 
June, 1938. 

Five tests of respiratory efficiency are outlined: (1) 
Vital capacity of the lungs ; (2) ventilation equivalent 
for oxygen; (3) volume of dead space; (4) mercury U- 
tube tests, and (5) exercise tolerance tests. The ven- 
tilation equivalent for oxygen is the volume of air 
breathed, which corresponds with the absorption of 
100 c.c. of oxygen. The mercury U-tube test measures 
the expiratory force and the time the breath can be held 
while maintaining a steady expiratory pressure. 

Even in these five tests it is very difficult to establish 
normal standards for there are tremendous individual 
variations. Tests on several workers of different ages 
shelving different degrees of silicosis and asbestosis show 
no correlation between the findings on the different 
tests. The writer feels that the most accurate com- 
parison can be made by making different tests on the 
same individual on different days. There w-as no corre- 
lation between the roentgen-ray appearance of the lungs 
in the subject and the findings of the respiratory effi- 
ciency tests. 

Sydney J. Hawley, M.D. 


Primary Cancer of the Lung. Donald S. King. 
New England Jour. Med., 219, 828-833, Nov. 24, 1938. 

Following a review of the early work on primary car- 
cinoma of the lung and particularly that at the Massa- 
chusetts General Hospital, attention is directed to the 
rapid incidence of this condition in present-day medi- 
cine. Symptomatolejify includes cough, pain, weight 
loss, hemoptysis, dyspnea, fever, and purulent sputum. 
The physical findings depend upon the amount of bron- 
chial obstruction.- In the hilar type of tumor the x-ray 
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CTm sho'ivs a tuEior ia that locatioa, or an atelectalac 
lung as a result of bronchial obstruction. The pe- 
riohesal type of ttnaor shotrs a rounded or lobulated 
shadotr separated more or less from tbs lung root. 
Pieural effusion is frequently present. 

A ceSnite diagnosis can usually be established by 
bronchoscopy with biopsy, by biopsy of cerrica! or axil- 
lary lymph nodes, and occasionally by "suction biopsy.” 

Prognoss is alivays bad. X-ray therapy gives poor 
results. Surgery, by early removal of the involved lobe 
or lung, may result ia cure. 

JOEK hfcAcTECtY. M.D, 


The Rapid Evolution of a Pulmonary Cyst aith the 
Formadon of Separated Peripheral Shadotvs. Brun. 
Taubert De Beauisu, and Bege. Jour, de radiol. et 
d’electrol-, 22, r=95— oD'I, Octooer, 193S. 

This is a case report of a man SS years of age, com- 
plaining o: pain in the left ace of his chest. X-ray ex- 
amination shorred a large ovoid shadotv in the left lung- 
fidd representing a Suid cyst. Re-examination three 
months later shotted conaderahle increase in the size 
of the cyst, -nith the formation or multiple small, dear, 
crescent-shaped shacotrs at the periphery. Re-exa m ina- 
rion four vreehs later shotved considerable reducticsn in 
the aze of these peripheral shadotvs. At operation a 
few days later the cyst was fcruad to cxuitain dear, ster- 
ile Suid. 

The authors advance multiple theories of their own 
and others ia explanation of these peculiar dear pe- 
ripheral shadows or pneumocysts. They may follow in- 
jury to a Said cyst by mechanical causes, such as cough- 
ing, trauma, explcratory puncture or rupture of a neigh- 
boring cyst, or infectious causes with perfcjration of an 
alveolus or bronchiole in the region of the cyst mem- 
brane. These pneumocysls freqnently decrease in size 
cc disappear following enlargement of the ffnid cyst. 
Some believe that the formation of pneumocysls is ac- 
companied by suppuration and vomiting but this has 
not been the experience of these authors. 

Seven illustrations show dearly the evolution and dis- 
appearance of these peculiar peripheral shadows or 

J. Sagex, ;M.D. 


.A.cute Aerobic {Xon-putrid) Abscess of the Lung. 
Harold Xeuhoff and Arthur S. It'. Touroff. Surgery, 

The authors consider the most serious complication 
of acute necrosuppurative hronchopneumouia to be 
non-putrid pulmonary abscess formation. This is an 
aerobic abscess in contrast to the anaerobic putrid type 
commonly known and recognized. 

The term "necroruppurative” was coined because 
the co-existence of suppuration and necrosis character- 
izes the disease. 

-■^cute aerobic abscess of the hmg is no longer rare be- 
cause me incucence of necrosuppurative bronchopneu- 
monia has greatly increased. The stage of transition 
between necrosuppurative bronchopneumonia and 


aerobic pulmonary abscess is not recognizable, clini- 
cally. 

Aerobic pulmonary abscess is seen in two important 
forms: interstitial and segmental. The latter is the 
subject of the present communication. Of the two 
forms in which it occurs (multiple and solitary), the 
solitary abscess is the only one of surgical agnificance. 

Three classes of solitary abscess are described: (I) 
pulmonary abscess as an incidental part of an extensive 
necrcsuppurative bronchopneumonia; (2) pulmonary 
abscess within the area of pneumonia, and (3) typical 
abscess snrrounded by a more or less sharply limited and 
narrow zone of infiltrated lung. 

There are pathologic features which are common to 
all three varieties, namdy, substantial size, monolocu- 
larity, superficial situation within a pulmonary lobe, 
overlying agglutinating pleural adhesions, and more or 
less extensive destruction of the bronchi. 

The Hirfiral manifestations of segmental pulmonary 
abscess are essentially indistinguishable from the ante- 
cedent necrosuppurative bronchopneumonia. The dif- 
ferentiation must be based on roentgenographic signs 
and findings. Pulmtmary abscess must be differentiated 
from other pulmonary diseases, especially tubertmlosis 
and neoplasm. 

Details of the operative treatment are given; a sin^e- 
stage operation is outlined. The results of operation 
ia the three varieties of abscess (aerobic), as well as in 
perforated abscess, are indicated in the case reports. 
Operations in Classes 1 and 2 have been unsatisfactory: 
operation for abscess of Class 3 has ia every case been 
followed by cure. 

John- E. W'hitexeathe?., M.D. 


Occupational Diseases of the Lungs in .A.gricultural 
Ti'orkers. Richard Fawcftt. British Jour. Radiol., 1 L 
S7S-S92, June, 193S. 

Agricultural workers are exposed to infection by or- 
ganic matter, microfungi, and bacteria which exist ia 
grasses, straw, grain, foliage, fruits, soil, and animal 
excreta. 

The fungi which infect man belong to the hypnomy- 
ceies. They may infect the skin, bone, respiratory, and 
gastro-intestinal tract. Xo microfungus recovered 
from the sputum should be considered pathogenic unless 
it can be cultivated at 37 ' C. In some cases symb:Qsrs 
plays an important part. 

The incidence of mycotic infection of the lungs is de- 
pendent on mouldy hay or grain. The patients are usu- 
ally suspected of having tuberciilosis. The following 
types of infections are commonest: (1) in bay workers, 
aspergillus, penicillium, and mucor ; (2) in grain workers, 
penidllium; (3) in stable men and gardeirers, mucor, 
(4) in horsemen, abddia coiymbifera; (o) cattlemen, 
moniiia and actinomyces. 

The symptoms are a gradually increasiog dyspnea, 
cough with scanty sputum; slight fever, and increased 
sedimentation rate. The clinica] signs are those or 
bronchitis or asthma. 

The radiological appearances are: early stage ^lung 
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markings increased and showing reticulation; second 
stage— soft snowflake mottling, generally distributed 
tlirongliQui the lungs. Mid-lung fields and bases tend 
to be more involved than the apices. Emphysema is 
common. Third stage — acccnlnnlion of .second-stage 
findings with increased linear markings; fourth stage — 
eoalcsccnt areas of density, restriction of diaphragm 
niovcment, and emphysema. 

The only ca.se which has come to autopsy showed 
distended and ruptured alveoli, and fibrosis. 

The condition responds readily to potassium iodide 
and creosote. 

The development of disease in hayworkers is gradual, 
but more rapid than with inorganic dusts. Symptoms 
develop more quickly in grain workers. Stablemen and 
gardeners infected with mucor are apt to have hemopty- 
sis and develop bronchiectasis. 

Actinomycosis of the lungs may occur as a pneumonic 
type or as miliary abscesses. The infection tends to 
spread downward. Finding of actinomycosis is the de- 
ciding factor in the diagnosis since the roentgen appear- 
ances resemble tuberculosis or pneumonia. 

The Bacillus abortus of Bang may give a picture re- 
sembling tuberculosis. Differential diagnosis is made 
by agglutination tests on the blood. 

Pulmonary anthrax has a rapid and prostrating 
course. Pulmonary edema is prone to develop, usually 
resulting in death. 

Glanders occasionally infects man, and the lung ap- 
pearance is woolly with an increase in hilum shadows. 
Cavitation may be seen. 

Hydatid cysts may show rough or multiple rounded 
shadows in the lung. Occasionally a fluid level will be 
visible within the cysts which are often hard to distin- 
guish from benign and from malignant tumors. 

SvDNEV J. Hawley, M.D. 


PNEUMOTHORAX 

The Effect of Unilateral Pneumothorax on Pre-exist- 
ing Tuberculous Lesions in the Opposite Lung (A Study 
of 200 Cases). U. de Michelis and E. Conte. Minerva 
Med., 1, 312-321, March 24, 1938. 

After a period of observation of three months the 
authors draw some tentative conclusions; that, in gen- 
eral, bronchopneumonic types do well, but those of 
bronchogenic origin, particularly if advanced, do poorly. 

E. T. Leddy, M.D. 


Artificial Pneumothorax in Children. P. F. Fitz- 
patrick. Irish Jour. Med. Sci., 155, 727-729, Novem- 
ber, 1938. 

The author first describes pulmonary tuberculosis, the 
primary infection with its crescentic homogeneous 
shadow in the upper lung-field and definite lower mar- 
gin, then the secondary infection or adult type is de- 
scribed. The chronicity of secondary tuberculosis in 
children is stressed, as is also the poor prognosis. 


Clinical notes of two ca.ses of artificial pneumothorax 
arc presented, which, although they add nothing new to 
the .study of tuberculosis, are accompanied by good 
roentgenographs showing the initial lesions and follow- 
up films showing resolution and healing. 

John McAneny, M.D. 


Contralateral Spontaneous Pneumothorax Com- 
plicating Artificial Pneumothorax. John B. Andosca. 
Am. Jour. Med. Sci., 196, 659-504, October, 1938. 

Spontaneous pneumothorax occurring contralaterally 
with artificial pneumothorax is a rare happening. It is 
probably due to the rupture of an emphysematous 
bleb or a subplcural lesion. It may be of the closed, 
open, or valvular types, as determined by manometric 
readings. The signs and symptoms will depend on the 
rapidity of onset, size of opening, type of pneumo- 
thorax, presence of adhesions, and amount of combined 
collapse of both lungs. 

The two patients reported, recovered from the 
accident because of the withdrawal of air as soon as 
the diagnosis was made. 

Benjamin Copleman, M.D. 

THE PROSTATE 

A Case of Large Opacity in the Prostate. Fr. Ber- 
nasconi, Ch. Viallet, and R. Marchioni. Bull, et Mdm. 
Soc. de Radiol. Med. de Prance, 26, 182-185, March, 
1938. 

In a case presenting symptoms of prostatism, a roent- 
genograph demonstrated a large bilobated mass of 
homogeneous density in the prostatic region. The au- 
thors believe this to represent a calcified neoplasm, as 
evidences of metastatic malignancy were found else- 
where. 

S. R. Beatty, M.D. 


Metasfases from Occult Carcinoma of the Prostate. 
Ormond S. Culp. Jour. Urol., 40, 530-538, October, 
1938. 

This is a report of a minute carcinoma of the prostate 
with metastasis in the thoracic vertebra:. A neurologic 
bladder and, finally, pyelonephritis resulted in death. 
The clinical impression was that of a tumor of the cord. 
Deep x-ray therapy was started in the latter stages of 
the disease. 

John G. Menville, M.D. 


Sarcoma of Prostate and Adjacent Retrovesical 
Structures. Elmer Hess. Jour. Urol., 40, 629-640, 
November, 1938. 

This is a report of two cases of sarcoma of the pros- 
tate. The first case occurred in a boy 22 years of 
age. A diagnosis of prostatic abscess had been made. 
Following a suprapubic operation with the removal of 
biopsy specimen, a diagnosis of spindle-cell sarcoma was 
made. X-ray therapy, the amount of which -was not 
stated, was given. The patient died three months 
later, and no autopsy was performed. 
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The second case reported was that of a boy, six years 
of age, presenting a mass distending the perineum, 
scrotum, and penis. The initial impression was: 
teratoma testes, tumor corpora cavernosa, and phimo- 
sis. Biopsies were made of perineal and penile swell- 
ings,- and the report revealed a myxosarcoma. The 
patient’s parents refused to let him be treated. Six- 
teen months later the patient was again seen and an 
abdominal mass was resected, together with the blad- 
der wall. Examination of the tissue revealed a neuro- 
fibrosarcoma of the sympathetic nervous system. The 
patient was given an unstated amount of post-operative 
x-ray treatment, and was much improved nine months 
later. 

John G. Menville, M.D. 

RADIATION EFFECTS 

The Biologic Effect of Roentgen Rays. H. Holthu- 
sen. Strahlentherapie, 1938, 62, 228. 

After some brief historical remarks regarding the 
first studies of the biologic effect of roentgen rays by 
pioneers, as Albers-Schonberg, Bohn and Perthes, 
Heineke, Regaud, Forsterling, Bergonie and Tribon- 
deau, the author analyzes critically the results of more 
recent studies. The latent time between exposure and 
demonstrable effect, the time factor, the recovery rate 
from radiation injuries, and radiation mutations are 
discussed. The superiority of the "long time” method 
is seen in the better summation of the radiation effect 
in the chromatin substance, while protraction may ac- 
count for the greater cumulation in radiosensitive cells. 

Ernst A. Pohle, M.D., Ph.D. 


Radiobiology and Radiation Therapy. A. Gunsett. 
Strahlentherapie, 1938, 62, 211. 

The article represents the paper read by the author 
in October, 1937, in honor of the two hundredth an- 
niversary of Galvani’s birthday. The close relation- 
ship between experimental radiobiology and practical 
radiation therapy is logically developed from the be- 
ginning of the roentgen and radium era. Special at- 
tention is paid to the biophysical foundation of our 
present-day methods of administering roentgen ther- 
apy. 

Ernst A. Pohle, M.D., Ph.D. 


The Cyclic Character of the Effect of Roentgen 
Rays. L. Neu and V. Neu. Strahlentherapie, 62, 639, 
1938. 

The authors attempt to e.xpress mathematically the 
effect of roentgen rays on living tissue. They start out 
with a partial differential equation which is modified by 
replacing the constant by a function expressing the 
peimeability rhythm of membranes. This is explained 
by experiments of some investigators which seem to 
indicate that the permeability of membranes are of a 
periodic character. Since x-rays increase the perme- 
ability of membranes and since during the presence of 


the x-ray erythema this permeability reaches a maxi- 
mum it is concluded that between the periodic changes 
of the membrane permeability and the first cycles of 
the x-ray erythema exists a close relationship. The 
authors believe that the primary effect of roentgen rays 
must be seen in an irreversible poisoning of the living 
cell. 

Ernst A. Pohle, M.D., Ph.D. 


RADIATION BURNS AND INJURIES 

Tracheal Stenosis from Roentgen Therapy. Louis 
H. Clerf and F. Johnson Putney. Ann. Otol., Rhinol., 
and Laryngol., 47, 666-669, September, 1938. 

The authors report two cases in which stenosis of 
the lumen of the trachea appeared to follow the use of 
roentgen rays in the treatment of exophthalmic goiter. 
In one patient the treatment had been given eight years 
previously. Following this, dyspnea developed and 
gradually became so extreme as to require tracheotomy. 
There was an almost complete obliteration of the tra- 
cheal lumen at the level of the second ring. The other 
patient had been treated six years previously and short- 
ness of breath had begun three years later. On examina- 
tion there was found a stenosis of the trachea beginning 
at the level of the third tracheal ring and extending 
downward for about one centimeter. The mucosa was 
atrophic in appearance and exhibited small granular 
area , that bled readily when touched. The larynx ap- 
peared to have suffered no injury. The authors believe 
that these effects were due to the previous roentgen 
treatments. This opinion was based on the occurrence 
of marked telangiectasis of the skin over the irradiated 
areas and the presence of atrophic changes of the tra- 
cheal mucosa at the same level. 

L. W. Paul, M.D. 


Several Cases of Radiodermatitis and Active Ulcera- 
tion Treated and Cured by Halibut Liver Ointment. 
Belot, Nahan, and Marquis. Bull, et Mem. Soc. de 
Radiol. Med. de France, 26, 158-160, March, 1938. 

The analgesic, anti-infectious, and healing properties 
of fish liver oils of high vitamin A and D content are well 
illustrated by results in a series of cases of radioderma- 
titis and of ulcerations from other causes treated with 
local application of haliver oil. 

S. R. Beatty, M.D. 


Report of an Acute Roentgen Injury. K. Hoede. 
Strahlentherapie, 63, 199, 1938. 

Since acute x-ray reactions of the third degree are 
not very common to-day because of the protective 
measures taken, the author reports a case of this type. 
A young man experimented in a physics laboratory with 
a fluoroscopic screen, operating the tube between 15 
and 43 kv. at 4 ma. by using his hand as a test object 
on three successive days. Each time an exposure of 
several seconds was done for six or seven times. Two 
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(lays after the last experiment the skin seemed some- 
what red and eight days later large painful blisters de- 
veloped. Ulceration developed and under proper treat- 
ment it healed within five weeks. I'mir months later 
the typical signs of chronic radiodennatitis appeared: 
pigmentation with atrophy of the skin, and epilation. 
The author concludes that this incident is due to mere 
carelessness and could have been avoided. 

Ernst A. Poiii.k. M.E., Ph.D. 


Therapy of X-ray Leukopenia. C. Carrie. Strahlcn- 
therapic, <53, 183, 1938. 

Patients who are subjected to sufFiciently liigli doses 
of roentgen rays develop a leukopenia. The author used 
vitamin C in its treatment, especially in cases that re- 
ceived prolonged series of irradiation. While the 
therapeutic cficct was very satisfactory, better results 
were seen when vitamin C was given at the beginning 
of the exposures. 

The advisability of administering vitamin C to in- 
dividuals exposed to roentgen rays and radium pro- 
fessionally is also discussed. 

Ernst A. Poiilr, M.D., Ph.D. 


Roentgen Late Injuries. F. John. Strahlenthcrapic, 
63, 188, 1938. 

The author relates the history of a patient, 59 years 
of age, who had received x-ray therapy for a probable 
Hodgkin’s disease 21 years before. The exposed areas 
showed atrophy and telangiectasis of the skin. There 
was also spondylarthrosis deformans of the cervical 
spine and a calcification in the axillary area, with ulcera- 
tion of the skin. It was interesting to note that in 
spite of the injuries of the skin and of the spine, intact 
sebaceous glands were found in the irradiated areas. 

Ernst A. Pohle, M.D., Ph.D. 

RADIUM 

The Construction of Superficial Applicators for Ra- 
dium Therapy. Ralston Paterson and Warwick Mac- 
Vicar. British Jour. Radiol., 11, 452-470, July, 1938. 

Surface applications of radium have several advan- 
tages over interstitial applications: no operative proce- 
dure is necessary, no anesthetic is necessary, the patient 
is not necessarily confined to bed during treatment, the 
risk of sepsis is nil, transplantation of tumor tissue is 
avoided, the cosmetic results are usually better, as there 
is less tissue injury, convalescence is easier, the dosage 
is more accurate. 

The basic principles to be observed in making applica- 
tors for surface application are as follows: the treated 
area must extend well wide of the obviously involved 
area; applicators must allow accurate placing, and ac- 
curate maintainance of distance between radium and 
the lesion; they must be easy to place in position, and 
must stay there when placed, and the radium must be 
held securely in the mould so that it will not be lost or 
misplaced. It is obvious that an individual applicator 
must be made for each case. 


The article describes in detail how to lake impres- 
■sions and how to mix and mould various substances in 
making surface applicators. 

S. J. Hawley, M.D. 


Therapy with Radio-active Emanation. H. Hirschi 
and H. Bodmer. Schweiz, incd. Wchnschr,, 68, 404- 
407, April 10, 1938. 

In the first part, Hirschi points out that the alarm 
felt over the dangers of ernanotherapy is based on ig- 
norance or neglect of two very important factors, dosage 
and form. If the dosage is not kept to safe levels, in- 
juries will occur as a matter of course. The form of 
radio-active material used must have a short life, and 
for this reason one is practically limited to radon. With 
proper dosage, injury has not been observed in his 
hands in the last 20 years, although thousands of cases 
have been treated. 

In the second part, Bodmer points out that radon 
therapy does not fall in the general condemnation of 
parenteral therapy with radio-active substances. The 
method has been used in true gout, chronic rheumatic 
diseases, neuralgia, myalgia, etc. Emanation therapy 
is a non-specific modality, with reversible effects. The 
point of attack is the cell. The effects may be observed 
through skin absorption, breathing, or drinking the 
active substance. Dosage in the range of 10 milHstats 
may be effective. The theory of action is not well 
known; some of the theories are mentioned. Effects 
on the blood, sedimentation rate, the liver, and the 
endocrines are noted. Alterations in the acid-base 
equilibrium of the blood are reported, as well as in the 
alveolar CO 2 tension. Rajewsky has shown that 1 m 
gm. Ra equivalent is a dangerous dose. 

Lewis G. Jacobs, M.D. 


Radium Therapy of Hemangiomas. W. Baensch. 
Strahlentherapie, 63, 496, 1938. 

The author treated large cavernous hemangiomas by 
implantation of radium needles using 1, 2, and 4 mg. 
radium element per needle in 2.5, 3, and 4.5 cm. length, 
filtered through platinum-iridium. The best results 
were obtained if 1 rag. of radium per c.c. of tissue was 
applied and left ut situ for 48 hours. A second treat- 
ment is not given before two or three months have 
elapsed. There was no bleeding and no necrosis when 
properly distributed. The results in a high percentage 
of 230 cases treated in this manner were excellent. 

Ernst A. Pohle, M.D., Ph.D. 


Is it Possible to Use a Radium Bomb for Intravaginal 
Treatment of Carcinoma of the Uterus and would it be 
Possible to Improve Considerably the Distribution of 
Radiation? R. du Mesnil de Rochemont. Strahlen- 
therapie, 63, 465, 1938. 

The usual methods of intra-uterine radium applica- 
tion have the great disadvantage that there is a rapid 
drop of the radiant energy from the applicator surface to 
the depth. Consequently, only a small limited volume 
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The second case reported was that of a boy, six years 
of age, presenting a mass distending the perineum, 
scrotum, and penis. The initial impression was; 
teratoma testes, tumor corpora cavernosa, and phimo- 
sis. Biopsies were made of perineal and penile swell- 
ings, and the report revealed a myxosarcoma. The 
patient’s parents refused to let him be treated. Six- 
teen months later the patient was again seen and an 
abdominal mass was resected, together with the blad- 
der wall. Examination of the tissue revealed a neuro- 
fibrosarcoma of the sympathetic nervous system. The 
patient was given an unstated amount of post-operative 
x-ray treatment, and was much improved nine months 
later. 

John G. Menville, M.D. 

RADIATION EFFECTS 

The Biologic Effect of Roentgen Rays. H. Holthu- 
sen. Strahlentherapie, 1938, 62, 228. 

After some brief historical remarks regarding the 
first studies of the biologic effect of roentgen rays by 
pioneers, as Albers-Schonberg, Bohn and Perthes, 
Heineke, Regaud, Fdrsterling, Bergonie and Tribon- 
deau, the author analyzes critically the results of more 
recent studies. The latent time between exposure and 
demonstrable effect, the time factor, the recovery rate 
from radiation injuries, and radiation mutations are 
discussed. The superiority of the "long time” method 
is seen in the better summation of the radiation effect 
in the chromatin substance, while protraction may ac- 
count for the greater cumulation in radiosensitive cells. 

Ernst A. Pohle, M.D., Ph.D. 


Radiobiology and Radiation Therapy. A. Gunsett. 
Strahlentherapie, 1938, 62, 211. 

The article represents the paper read by the author 
in October, 1937, in honor of the two hundredth an- 
niversary of Galvani’s birthday. The close relation- 
ship between experimental radiobiology and practical 
radiation therapy is logically developed from the be- 
ginning of the roentgen and radium era. Special at- 
tention is paid to the biophysical foundation of our 
present-day methods of administering roentgen ther- 
apy. 

Ernst A. Pohle, M.D., Ph.D. 


The Cyclic Character of the Effect of Roentgen 
Rays. L. Neu and V. Neu. Strahlentherapie, 62, 639, 
1938. 

The authors attempt to express mathematically the 
effect of roentgen rays on living tissue. They start out 
with a partial differential equation which is modified by 
replacing the constant by a function expressing the 
permeability rhythm of membranes. This is explained 
by experiments of some investigators which seem to 
indicate that the permeability of membranes arc of a 
periodic character. Since x-rays increase the perme- 
ability of membranes and since during the presence of 


the x-ray erythema this permeability reaches a maxi- 
mum it is concluded that between the periodic changes 
of the membrane permeability and the first cycles of 
the x-ray erythema exists a close relationship. The 
authors believe that the primary effect of roentgen rays 
must be seen in an irreversible poisoning of the living 
cell. 

Ernst A. Pohle, M.D., Ph.D. 


RADIATION BURNS AND INJURIES 

Tracheal Stenosis from Roentgen Therapy, Louis 
H. Clerf and F. Johnson Putney. Ann. Otol,, Rhinol., 
and Laryngol., 47, 666-669, September, 1938. 

The authors report two cases in which stenosis of 
the lumen of the trachea appeared to follow the use of 
roentgen rays in the treatment of exophthalmic goiter. 
In one patient the treatment had been given eight years 
previously. Following this, dyspnea developed and 
gradually became so extreme as to require tracheotomy. 
There was an almost complete obliteration of the tra- 
cheal lumen at the level of the second ring. The other 
patient had been treated six years previously and short- 
ness of breath had begun three years later. On examina- 
tion there was found a stenosis of the trachea beginning 
at the level of the third tracheal ring and extending 
downward for about one centimeter. The mucosa was 
atrophic in appearance and exhibited small granular 
area , that bled readily when touched. The larynx ap- 
peared to have suffered no injury. The authors believe 
that these effects were due to the previous roentgen 
treatments. This opinion was based on the occurrence 
of marked telangiectasis of the skin over the irradiated 
areas and the presence of atrophic changes of the tra- 
cheal mucosa at the same level. 

L. W. Paul, M.D. 


Several Cases of Radiodermatitis and Active Ulcera- 
tion Treated and Cured by Halibut Liver Ointment. 
Belot, Nahan, and Marquis. Bull, et Mem. Soc. de 
Radiol. Med. de France, 26, 158-160, March, 1938. 

The analgesic, anti-infectious, and healing properties 
of fish liver oils of high vitamin A and D content are well 
illustrated by results in a series of cases of radioderma- 
titis and of ulcerations from other causes treated with 
local application of haliver oil. 

S. R. Beatty, M.D. 


Report of an Acute Roentgen Injury. K. Hoede. 
Strahlentherapie, 63, 199, 1938. 

Since acute x-ray reactions of the third degree are 
not very common to-day because of the protective 
measures taken, the author reports a case of this type. 
A young man experimented in a physics laboratory with 
a fluoroscopic screen, operating the tube between 15 
and 43 kv. at 4 ma. by using his hand as a test object 
on three successive days. Each time an exposure of 
several seconds was done for six or seven times. Two 
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the presence of silicosis should be definitely established. 
The roentgenoKrani is of paramount importance. 
After the prc.seiicc of silico.sis i.s e.stablished the patient 
is advised of his condition and one of two decisions has 
to be made. First, it must be decided whether or not 
the patient is fit to work. If possible, the worker is 
given employment in a risk-free job. Some prefer to 
work on as long as po.ssible. Occasionallj’ other con- 
ditions, such ns cardiac disease, arc fmintl to account 
for the disability. The decision of what is the best 
disposal of the case is often very difficult. Tlic second 
question to be decided is the prognosis, which is always 
difficidl.-due to the .sudden intervention of chest infec- 
tions. Every silicotic should be regarded as a potential 
tubereulous patient. 

S. J. Hawlev, M.D. 


THE SPINE 

Calcification of the Meniscus and Hypertrophic 
Spurring. Roedcrer, Gaucher, and jdsover. Bull, ct 
mem. Soc. dc Radiol, med. de France, 26, 225, 226, 
April, 1938. 

The authors describe a case with flattening of the 
eleventh dorsal vertebra with calcification in two parts 
in the meniscus between it and the tenth dorsal. There 
was also hypertrophic bridging between these vertebral 
bodies. The region had been painful for over a year 
and was tender to percussion. They ascribe these 
changes to an old gonorrhea. 

S. R. Beatty, M.D. 


Anomalies of the Vertebral Articular Apophyses. F. 
Willemin and M. Cantagrill. Jour, de radiol, et d’- 
electrol., 22, 490-494, October, 1938. 

The authors point out the difficulty of diagnosis of 
spinal films due to their complex morphology and due 
to general lack of knowledge of the normal appearance 
except in the anteroposterior and lateral views. The 
importance of the oblique views is emphasized, espe- 
cially when the diagnosis is not apparent from the rou- 
tine films. A good knowledge of osteology is necessary 
for the correct interpretation of these oblique films. 
The medico-legal factor is also important in this con- 
sideration. 

The case presentation is that of a man 28 years of 
age, who complained of pain in the right lumbar region 
radiating down the posterior surface of the thigh in the 
manner of sciatic neuritis. Films made in the routine 
anteroposterior and lateral positions show accessory 
apophyses of both inferior articular processes of the 
third lumbar vertebra and of the left one of the second 
lumbar vertebra, indicating congenital anomalies. 
These are especially well shown in the oblique views 
which permit good detailed study and lead to the con- 
clusion that this congenital anomaly is not the cause o 
the patient’s complaints. 

The condition must be differentiated from apophy- 
seal fractures which are e.\ceedingly rare and mitiated 


by Irnuina, 'J'Jic differential diagnosis is difficult but 
can usually be made by a study of films made in several 
po.silions, including (he oblique ones. 

The most common location of this anomaly is in the 
second and third lumbar vertebrm. The origin of these 
nnomnlons apophyses is assumed to be supernumerary 
nodules arising from abnormal centers of os.sification. 
Trauma is not a factor but simply leads to x-ray e.x- 
nminalion of (he lumbar spine with consequent dis- 
covery of the condition. It is uncommon but not rare, 
n.s one would be led to believe from a review of the 
French literature. It does not of itself produce pain or 
other subjective .symptoms but may co-exist with other 
pathologic conditions. This latter statement is, I be- 
lieve, the authors’ most important contribution. 

J. Sagel, M.D. 


Vertebral Osteo-arthritis Due to Brucella melilen- 
sis. H. Duclos. Bull, ct mem. Soc. Radiol. Med de 
France, 26, 10, 11, January, 1938, 

The recognition of vertebral involvement due to 
Brucella melitensis has become more frequent. A 
case of vertebral osteo-arthritis with loss of the disc 
between lumbar vertebrse seven and four, in a man of 
50 years of age who had suffered from Malta fever three 
years before, is presented. 

S. R. Beatty, M.D. 


Remarks on a Vertebral Cancer. F.-G. Marill, R. 
Raynaud, and Andre Huguenin. Bull, et M6m. Soc, 
de Radiol. Med. de France, 26, 170-174, March, 1938. 

Postmortem examination of a spine involved by meta- 
static carcinoma confirms previous findings. Extensive 
involvement of the body of a vertebra may exi.st with- 
out crushing or deformity of the body, the disc is sel- 
dom involved, roentgenographs of the spine en face do 
not reveal involvement of the vertebra as do profile 
views, roentgenographs of the spine of the iiving in- 
dividual fail to show as e.xtensive involvement as do 
roentgenographs of the spine after dissection, and 
finally roentgenographs do not always reveal lesions 
already of considerable size. 

S. R. Beatty, M.D. 


SYPHILIS 

Luetic Osteitis Simulating Malignant Disease. A. 
H. Ungerraan, W. H. Vicary, and W. W. Eldridgc. 
Am. Jour. Roentgenol, and Rad. Ther., 40, 224-229, 
August, 1938. 

Roentgenographically, a marked similarity may be 
present between periosteal syphilis and periosteal 
sarcoma. The authors state that it is characteristic in 
syphilis that hone production exceeds bone destruction 
and sarcoma shows a rapidly destructive process with 
little effort at repair. The periosteal proliferation in 
sarcoma is in the nature of an irritative reaction with 
nctv bone stri.-c. perpendicular to the axis of the shaft. 
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In sj^philis the new bone formation is more laminated, 
the lamination lying parallel to the shaft and tending to 
unite with it at the margins of the process. Cases in 
which a definite diagnosis cannot be made should be 
given a therapeutic anti-syphilitic test before more 
radical procedures are done. A detailed case report 
with illustrations is given. 

Irving I. Cowan, M.D. 


Roentgenological Manifestations in Bone Syphilis. 
Dudley Marcus Stewart. Am. Jour. Roentgenol, and 
Rad. Then, 40, 215-223, August, 1938. 

The author gives a complete classification of the 
different types of bone and joint lesions in congenital 
and in acquired syphilis. The roentgen findings in 
congenital S5T5hilis are characteristic and the differentia- 
tion from changes seen in rickets and scun'y is clearly 
made. 

Many adults vdth acquired S 3 ^philis will have char- 
acteristic roentgen changes in the bones and joints 
nfith negative serological findings. The commonest 
skeletal lesion in acquired SiTihUis particularly in the 
period of latency, is a typical periosteal proliferation of 
the more or less lacy type, depending on the duration 
of the disease. Syphilitic osteitis in the earlier stage 
in yoiuiger individuals is usuallj’- manifested by atro- 
phic changes; in later stages, in older individuals, this 
manifestation is hypertrophic. Syphilitic osteitis and 
gumma may resemble chronic suppurative infections 
but the accompanj’'ing periostitis of characteristic tsqie 
is diagnostically important. 

The trophic joint changes of the Charcot type are 
manifestations of the tertiary stages of syphilis of the 
dorsal columns of the spinal cord. 

The osseous lesion in yaws and the trophic changes 
in syringomyelia are closely related to those in syphilis, 
and should be carefully differentiated. 

Irving I. Cowan, M.D. 

TUBERCULOSIS, PULMONARY 

The Diagnosis and Management of Latent, Sus- 
pected, and Early Clinical Tuberculosis. H. W. 
Hetherington. Jour. Am. Med. Assn,, 109, 1952-1955, 
Dec. 11, 1937. 

Modern methods of tuberculosis case finding em- 
ploying the tuberculin test and x-ray examination have 
modified our conception of the early diagnosis and have 
presented the general practitioner n-ith a new problem, 
nameb', the management of apparently healthy persons 
who present evidence of tuberculous lesions on x-ray 
examination. These cases are discovered in one of two 
waj’s; either through examination of contacts of knorni 
tuberculous patients, or in tuberculosis surveys of 
groups of apparentlj’ healthj^ persons such as high school 
and college students, pupil nurses, and industrial em- 
ploj’ees. Occasionally cases are foimd by accident 
when x-raj' examination is made with some other pur- 
pose in mind than the discovery of a tuberculous lesion. 

X-ray examination of all contacts, or at least of con- 


tacts giving a positive reaction to tuberculin, should be 
made whenever possible. Fluoroscopy, if available, 
affords an inexpensive diagnostic aid. When contact is 
with sputum-positive tuberculosis, the interval between 
examinations should be three months or less. If 
sputum is not positive, from three to six months is an 
appropriate interval. Periodic examinations should 
continue after contact is finally broken. If x-ray ex- 
amination is available, two years of observation is suf- 
ficient, but if physical examination must be relied upon, 
periodic examinations should be made for at least five 
years. 

Charles G. Sutherland, M.D. 


Direct Roentgen Therapy through Small Fields of 
Pulmonary Tuberculosis. G. Faldella. Minerva Med., 
1 , 337-340, March 24, 1938. 

After eight months’ experience in Bacmeister’s Clinic, 
the author feels that x-rays should be used more often in 
treating pulmonary tuberculosis because the results are 
so favorable, particularly if used with other forms of 
sanitarium treatment. 

E. T. Leddv, M.D. 


Radiological Disappearance of Cavities Immediately 
Following Phrenico-exeresis and Their Re-appearance 
after a Variable Lapse of Time. V. Basunti. Riv. di 
Pat. e Clin. d. Tuberc., 12, 404-418, June, 1938. 

The author reports three cases of pulmonary tuber- 
culosis, presenting all the clinical signs of cavities, 
sputum positive for Koch’s bacillus, and radiological 
evidence of cavities in the right upper lobe. Treated 
by phrenico-exeresis the clinical signs disappeared, the 
sputum became negative, and the cavities could not be 
shown roentgenologically shortly after the operation. 
Following a variable period of time, however, all the 
signs reappeared. 

The writer discusses at length the mechanism lead- 
ing to the heaUng of cavities and the influence that 
phrenico-exeresis bears on the process. 

It is the author’s opinion that we are due for a re- 
vision of om opinion as to the ultimate results after 
phrenico-exeresis. 

A. Mayoral, M.D. 


The Roentgenography of Pulmonary Tuberculosis. 
Hollis E. Potter. Minnesota Med., 21, 76.3-768, No- 
vember, 1938. 

The author stresses the need for recognition, on the 
part of medical men in general, of the early roentgen 
signs of pulmonary tuberculosis. The parenchymal 
lesions can be identified in about 95 per cent of the cases. 
He uses the term “tuberculoid" in describing some of 
the lesions, leaving the question of whether or not they 
are “tuberculous” — or active — to the result of clinical 
observation. 

The architectural pattern of the lesions tends to 
conform to the mechanics of whatever portion of the 
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IiiiiK is invaded—wliiitlicr a wliolc iolie, a siilj-lohar (ii- 
wsion, a single lolnite, or a siiigie acimis. 

Four main lytics of infeciion are recognized, 

1. Simple or exudative type reseinbliiig pnetiinoiiia 
on (lie film. It is overshadowed by a diffuse lioinogenc- 
oiis exudate, the so-called iJeri-focal reaction or colla- 
teral inflanniiation. At a later period the films show 
its tnic character by a small mottled and nodular resi- 
due after resorption of the reactive exudate. 

2. The exudative-productive type, is also relatively 
benign. Its scattered lesions for a time .show a melted 
homogeneous appearance at the periphery, as from 
peri-focal cxiiclatc, but later, upon clearing, a more re- 
sistant nodular central zone appears which remains for 
some time before complete healing. These productive 
or proliferative features distinguish it from the exuda- 
tive tj-pe. Upon complete healing it leaves but slight 
scar, either linear or nodular. In these simple forms 
the intensity of the process docs not reach the stage of 
real necrosis and cavity formation. 

3. Much more serious is the third type, often called 
the caseous-pneumonic type. In this type more or less 
massive necrosis docs occur and if the patient survives 
the first onslaught, caseation, liquefaction, evacuation, 
and cavitation follow in due order. The caseation and 
cavitation in these types result sometimes in a condi- 
tion of lifelong disability seen in those sub-types known 
as chronic ulcerative and chronic fibro-ulcerative 
tuberculosis. These cavity cases fill our sanitoria and 
clinics, and call for mechanical and surgical handling. 

4. The fourth general type is known as chronic pro- 
liferative tuberculosis and is the result of a lengthy series 
of super-infecting doses over a long period, seldom ac- 
companied by any show of peri-focal exudate and 
mainly visible in the form of discrete nodular or linear 
scars. Starting often in the apex, the lowermost le- 
sions may show diffuse borders corresponding to their 
more recent origin. 

Cavities larger than a cherry seldom heal spontane- 
ously. 

Occasionally, a caseous lymph gland ulcerates into a 
bronchus, being one of the causes of a positive sputum 
in the absence of x-ray findings. 

Percy J. Delano, M.D. 


The Spontaneous Cure of Some Forms of Pulmonary 
Tuberculosis. O. Maestri, Minerva Med., 1, 299-312, 
March 24, 1938. 

The author reports ten cases of pulmonary tubercu- 
losis cured by sanitarium treatment for at least three 
years, and discusses the roentgenologic changes noted in 
these patients. 

E, T, Leddv, M.D. 


Correlation of the Positive Reaction to Tuberculin 
and the Shape of the Chest. S, A. -nfeisman. Jour, 
Am. Med, Assn., 109, 1445, 1446, Oct. 30, 1937. 

This study, which shows that there is a defmile corre- 
lation between the deep chest and the positive reaction 


to tuberculin, supports the coiilcution that tile deep chest 
is more or Ics.s associated with tubcrculosi.s. It helps 
to explain why there i.s such a high incidence of tuber- 
ctilo.si.s among (he poor in (he .slum districts. The 
children in the slums are physically under-developed. 
They are not only shorter and lighter but they have on 
the average a deep, primitive, infantile type of chest, 
one that has not gone through the normal process of de- 
velopment. Even tlie new-born and infants are shorter 
and lighter and have a deeper chest than the average 
infant from a better environment. 

Changes in environment, the result of slum clear- 
ance, should result in a marked decrease in the inci- 
dence of pulmonary tuberculosis. 

Charles G. Sutherland, M.D. 


TUMORS (DIAGNOSIS) 


Primary Tumors of the Duodenum and the Jejunum 
and Lymphogranuloma of the Duodenum. Manlio 
Cace. Radiol. Med., 25, 365-384, April, 1938. 

Cace takes advantage of a limited series of tumors of 
the duodenum and jejunum, as well as one of carcinoma 
of the ampulla of Vater, to present the radiological find- 
ings as they appear in the individual segments. The 
writer makes a gratifying trial at the differential diag- 
nosis. The presentation of the individual cases is un- 
usually thorough. The findings have been confirmed 
by autopsy or during operation in all but one patient, 
who refused operation. 

The rarity of the condition is brought out by the 
author when he refers to 500,000 autopsies, reported by 
others, in which the percentage of duodenal tumors 
amounted to 0.3 per cent, and of jejunal tumors to 1.1 


per cent. 

The location and nature of the six tumors presented 
are as follows: two adenocarcinomas of the duodenum; 
one lymphogranuloma of the duodenum; one malignant 
growth in the ampulla of Vater, suggestive of an adeno- 
carcinoma, and a medullary epithelioma of the jejunum. 

Roentgenologically, primary tumors of the duodenum 
can be diagnosed by the stenoses they cause, accom- 
panied by loss of the mucosal pattern, elasticity of the 
intestinal wail, and of the intestinal peristalsis. 

More or less widespread stenosis may present very 
irregular wails or extensive ulceration. Du odeno- biliary 
fistula is at times a complication. 

The author believes that the characteristic sign of 
tumors of the ampulla of Vater is a llame-like shadow 
seen at the level of the ampulla Itself. 

The signs of growths in the jejunum are also due to 
obstruction and are revealed roentgenologically by gas 
in the segments of the intestines, proximal to the ob 
struction. better shown when the roentgenographs are 
made with the patient in the erect position; marked 
slowmg of the opaque fecal column, and alterations of 
the mucosal pattern. 

The article is I believe, e.veelicnt and highly inslruc- 
Uve. To do ,t full justice n should be read i„ the origi- 
nai. 


Anto.vio Mayoral, M-D^ 



520 


RADIOLOGY 


TUMORS (THERAPY) 

Pedunculated Cancer of the Pylorus. Poirier and 
Lamoureaux. Bull, et mem. Soc. de Radiol, med. de 
France, 26, 276-279, April, 1938. 

The roentgenographic, operative, and microscopic 
findings of a tumor attached to the pyloric region by a 
pedimcle and filling the bulb are given. The tumor was 
composed of cells of mixed types. 

S. R. Beatty, ^I.D. 


Irradiation of Cutaneous Manifestations of Lympho- 
blastoma. Robert G. Pett. Pennsylvania Med. Jour., 
42, 387-391, Januarj', 1939. 

Under the term “lymphoblastoma,” the author in- 
cludes Hodgkin’s disease, myelogenous and lymphatic 
leukemia, l 5 Tnphosarcoma, and mycosis fungoides. 

Cutaneous manifestations occur in about 10 per cent 
of the cases, either as metastatic infiltration, petechiae 
with metastatic infiltration, or exfoliative dermatitis. 

The treatment may be local, consisting of low voltage 
unfiltered rays to the areas involved, gi^fing from 80 to 
160 r to each port at weekl}’’ inter\'als. The factors 
used are 200 tv\, 0.5 mm. Cu and 2 mm. Al, 40 to 50 cm. 
distance, from 100 to 300 r per port. 

Care should be exercised in cases in which there is a 
generalized adenopathy or a high white count. 

Joseph T. Daxzer, M.D. 


A Case of Melanoma. ^I. Amaud. Bull, et m6m. 
Soc. de Radiol. Med. de France, 26, 78, January, 1938. 

Roentgen therapy proved effective in preventing dis- 
semination of metastatic melanoma of the axilla and in 
causing primary disappearance, although a large axil- 
larj- mass was removed a year and a half later. 

S. R. Beatty, IM.D. 

THE UTERUS 

Cancer of the Ceirix: Therapeutic and Biological 
Thoughts. S. Laborde. Strahlentherapie, 63, 658, 
1938. 

This paper is based on an analj’sis of 813 cases of car- 
cinoma of the ceivix examined and 592 treated dining 
the period of 1921-1932. The results are compiled in 
eight tables. It appears that at the end of five years 
57.5 per cent of 40 patients in Group I, 48.9 per cent of 
92 patients of Group II, 31.6 per cent of 284 patients of 
Group III, and only 4.5 per cent of 176 patients of 
Group IV were alive and free from recurrence. This 
would give an average percentage of 28.2 for all fom 


groups. The technic for both radium and roentgen ap- 
plication is described. The paper concludes with a 
discussion of the etiology of cancer of the cervix and 
suggestions for a more efficient fight against cancer. 

Ernst A. Pohle, M.D., Ph.D. 


• Results in the Treatment of Carcinoma of the 
Cervix^ at the Women’s Clinic of the University of 
Gottingen from 1926 to 1937. F. Erichsen. Strahlen- 
therapie, 63, 426, 1938. 

At the author’s clinic patients with carcinoma of the 
cervix in good general condition and early lesions are 
operated upon (radical vaginal extirpation) and the 
others are irradiated (combination of x-rays and 
radium). In recent years the “intravaginal roentgen 
therapj'” with specia bodj'-cavity tubes has been used 
and the improvement in results, particularly in the 
advanced cases, is probably due to this new technic. 
A statistical survey of the author’s material showed 
that of 342 cases with carcinoma of the cervix, 120, or 
35 per cent, were still well and free from recurrence. 
Interesting is the comparison of 80 operable cases, 46 
of which (or 57.5 per cent) were well at the end of five 
years. Twenty-four, or 58.7 per cent, had been saved 
by operation and 22, or 57.8 per cent, by irradiation. 

Ernst A. Pohle, M.D., Ph.D. 

WARTS 

Plantar Wart. Walter Kelton. Northwest Med., 
37, 299, September, 1938. 

Kelton reports a case of plantar wart of nine years’ 
duration. Following various treatments, including 
radium and deep roentgen therapy, it was excised. 
The last paragraph of the article, which I quote, I be- 
lieve to be of interest to radiologists: “The ulcer is now 
healed, but there is a large amount of painful scar tis- 
sue, the result of operating in a field where tissue has 
been cooked and blood supply destroyed by radium.” 

A. Mayoral, M.D. 


Treatment of Plantar Warts: Clinical Memoran- 
dum. H. Haldin-DaUs. British Med. Jour., p. 18, 
July 2, 1938. 

The author in discussing surgical technic is highly 
enthusiastic over the use of x-radiation in loosening 
the wart from its bed. Surgical procedure consists of 
a curettement of the remaining softened tissue. The 
analgesic effect of x-ray is also noted. 

Q. B. Coray, M.D. 
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KV.P. 80 

MA.S. 15 
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FIXATION Eastman X-ray Fixer 


Eastman Ultra-Speed X-ray Film . . . Eastman 
High-Definition Intensifying Screens . . . Kodalk 
X-ray Developer Powders . . . Eastman Prepared 
X-ray Fixing Powders are made to complement 
each other. This comhination in your labora- 
tory will provide the hest assurance you can 
huy of diagnostically excellent radiographs. 


EASTMAN KODAK COMPANY 

Medical Division — Rochester, N. Y. 
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NEO-IOPAX 

Diiodium St^'diiodo-A-Pyridoxyl^l^o 
methyl-2:6’dicarboxyIate 


THAT T£IL TH€ STORY 

CLARITY — NEO-IOPAX* produces clear urograms which 
tell a diagnostic story in bringing out even minute details of 
kidney, ureter, and bladder. 

CONVENIENCE — Clear pictures have been obtained with 
NEO-IOPAX 5 minutes after injection, although the usual 
time is somewhat longer. One film is often sufiicient for 
diagnosis of ordinary cases. This is a convenience to patient 
and doctor. 


... is available in 20 c.c. 
ampules . . . Boxes of 1, 
clinical packages of 5, 
hospital packages of 20. 

For children, 10 cc. 
ampules in boxes of 5 
and 20. 


ECONOMY — Only 20 cc. of a solution containing 15 grams 
of NEO-IOPAX is adequate for routine urograms. It is 
usually well tolerated. 

• Reg. U.S. Pat. Off. Copyright 1 939, Schering Corf. 

COUNCIL-ACCEPTED FOR INTRAVENOUS UROGRAPHA' 



SCHERING CORPORATION Bloomfield, N.j. 
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TWO DISTINCTIVE TYPES OF X-RAY FILM 
GEVAERT FILM 

Recently developed for high efficiency ra- 
diography with the new modernized inten- 
sifying screens — fast — contrasty — uniform. 

GEVAERT ScAeetd^ FILM 

Designed solely for work without screens. 

Highly sensitive to x-rays— yet possessing a 
gradation that captures both bone and soft 
tissue detail. 

In Daylight Packs Ready To Use 


MEDICAL DIVISION 


TUe GEVAERT COMPANY of AMERICA IftC 

423 West 55th Street# New York 

Boston • Philadelphia • Chicago ■ hot Angeles • San Frandico 
Toronto • Moniroa] • Winnipeg 
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FOR SHARPLY DEFINED SKIAGRAMS 


# Lipiodol, the original French io- 
dized oil, provides 40 per cent iodine 
by weight, in chemical union with 
poppy seed oil. Together with this 
adequate amount of radiopaque iodine 
it offers a valuable safety factor. It 
is free from chlorine; deterioration 
due to iodine separation is readily 
noticeable through the development 
of a dark brown color and the char- 


acteristic odor of iodine. Titration is 
not necessary. 

Lipiodol is relatively nontoxic and 
nonirritating; it is well tolerated, even 
by delicate tissues. 

Physicians and technicians are in- 
vited to send for the brochure “Lipio- 
dol in Radiologic Diagnosis” (second 
edition) which presents the uses of Lipi- 
odol and the technic recommended. 


E. Fougera & Co., Inc., 75 Varick St., New York 
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Most Advanced Development 
In Rotating Anode X-Ray T ubes 


® Perfected bearings provide quiet operation 
and long life. 

O About half the size and weight of former 
tubes. 

O Stable milliampcragc characteristic. 

O Shockproof, rayproof — independent of alti- 
tude or humidity. 

O Made by Machlett — the best guarantee of 
satisfaction. 
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A Superior Contrast Medium 

Orally administered for the visualization of the gallbladder. 
Unexcelled for its production 

t of Good Shadows 

Its extensive use throughout the world is a convincing 
proof of its success. 

^ Shadocol is an original product. The contents of the bottle 

^ [£ is administered in one dose, \vhich is stirred with water until it 

turns white. The whiteness of the magma formed is the roent- 
i ^HADOCOIl genologist’s assurance that the dye' is in a state of fine division, 
^ ^or*— ^ therefore that it will be more easily combined with the 

( alkali in the intestinal tract and finally reach and concentrate 

'^====g in the gallbladder. 

Shadocol makes a pleasant draught with water, is adminis- 
tered easily and with a minimum of reactions. 

Send for descriptive literature and cholecystographic notes. 
DAVIES, ROSE & CO., Ltd. 
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A roentgen ray measuring instrument removes 
the uncertainty of questionable dosage and pro- 
vides the tool for a better understanding of tech- 
nique and treatment. 

Certainty replaces inhibitions of fear with ease 
of mind which is reflected in the satisfaction of 
knowing exactly what one is doing. 

A wide range of Victoreen roentgen ray measur- 
ing instruments offer a selection to meet the indi- 
vidual need of every roentgenologist. 


THE VICTOREEN 




INSTRUMENT CO 


5806 HOUGH AVENUE 


CLEVELAND, OHIO 



MAKE A KYMOGRAM, FIRST! 

OTHER RADIOGRAPHS HAY NOT BE NECESSARY 

For a mote thorough diagnosis of certain heart conditions 
(or any moving organ) Roentgenologists experienced in 
Kymography find that a Kymogram usually fells the story 
they want to know. 

In a large percentage of cases direct diagnosis can be made 
from the Kymogram . . . actual measurements of the heart’s 
motion obtained and the phase relationship between 
movements of various parts established. 


KYMOGRAPH 


The L-F Kymograph is 
used by those progressive 
Roentgenologists who want 
a more thorough diagnostic 
tool at their command. 
Complete details on this 
moderately priced, Ameri- 
can-made unit are available 
and will be mailed on re- 
quest. 

SEND FOR LITERATURE 
NO OBLIGATION 


THE 

LIEBEL-FLARSHEIM 

CO. 

303 West Third St. 
CINCINNATI OHIO 



KYMOGKAPH 


WHAT IS IT? 

A barium meal prepared 
especially for delineation of 
tlie G.I. tract preparatory 
to radiography or fluoro- 
scopy. 

HOW MADE? 

By mixing tlie highest grade 
barium sulphate obtainable 
Nvith selected cereals. All 
ingredients pure and free 
from embryonic life and 
mineral impurities. 

WHY BUY IT? 

Because of its purity. Be- 
cause this high purity is pre- 
served by the method of 
packaging we use. Because 
the price per hundred pounds 
is no more than that of an 
equal quairtity of bulk meal, 
and Bari-O-Meal is yet better 
to use. 

WHERE BUY IT? 

From your G-E salesman, 
the nearest G-E branch 
office, or by writing directly 
to the Merchandise Dept., 
G-E X-Ray Corp., Chicago. 
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Frequently the roentgenologist gets 
a cose where radiographs with infinitely 
fine definition ore imperative. Yet, on 
the other hand, he knows that contrast 
and mobility of the patient also are 
important considerations. 

The Patterson Detail Intensifying 
Screen is specifically designed to meet 
the needs of such situations. Now in 
extensiye use by the radiological pro- 
fession, it is satisfying not only the 
most exacting detail requirements— but, 
in addition, is providing the valuable 
advantages of speed and excellent 
contrast. 

Other features of this Patterson Detail 


Screen include, in part, the following: 

I. Equally high efficiency at high or low kilo- 
voltages. 

2. Some technique and handling os for all 
other screens. 

3. Especially useful with super-power apparatus 
and rotating anode tubes. 

4. Can also be used with lower-powered units. 

5. Assures minimum secondary effect— less wear 
on equipment and tubes — minimum exposure 
to patients. 

Consult your dealer regarding the pos- 
sibilities of using this Patterson Detail 

Screen to advantage. 

THE PATTERSON SCREEN COMPANY 

Towanda, Pennsylvania U. S. A. 


Patterson 



25 YEARS OF CONCENTRATION ON ONE TASK-THE DEVELOPMENT OF BETTER X-RAY SCREENS 




C k 


the time proved features of the original Fluoradex 
with many of the brilliant advances that have established the famed Fluoradex 
Model D as probably the finest diagnostic x-ray unit ever built. 

even better screen assembly mounted on a 
fable that almost equals the model 16— 
the finest table built by Westinghouse— 
and like it may be hand or motor tilted . . . 
the double focus tube enclosed in its com- 
pact easy-to-position shockproof head . . . 


The radiographic generator with a capacity 
of one or two hundred milliamperes . , . the 
sturdy separate fluoroscopic generator be- 
low the table . . . the new board with auto- 
matic controls that contribute so much to 
uniform diagnostic quality . . . the new and 


all of these and many other exclusive Westinghouse developments have now 
been merged for faultless performance with really remarkable economy. We 
shall be glad to mail you a copy of the new bulletin describing the Economy 
Fluoradex. Or if you prefer — at your request — a Westinghouse X-Ray field 
engineer will call at your convenience and give you detailed information. 


Westinghouse X-Ray Co..Inc. 

LONG ISLAND CITY. NEW YORK 
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to IVew York World's Fair 
and the Home Office of the 
Picker X-Ray Corporation 

Our organization is looking forward to 
your visit with a great deal of pleasure. 
During your stay, if we can he of any 
service to you in any particular, do not 
hesitate to call on us. * On arrival, 
drop in to our showroom at 500 Fourth 
Avenue, or 'phone Algonquin 4-7700, 
Extension 'T" for your copy of complete 
Fair information and comprehensive 
New York Guide. It has keen 
reserved for you. 
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*7a X-Rxuf- Peiaii PaielLae. requires a film with high' contrast. Equally important 
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against handling, scratches, dust, grit; Easier 
to clean and to keep clean.' 
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high speed, detail, contrast, and uni-' 
formity, as formerly. 

Ask your dealer for a demonstration. 
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When You Buy your next Patterson Hi- 
Speed Intensifying Screen, look at the 
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semi-lustrous (Matte) surface that gives 
longer life! 

Advantages: Provides maximum resistance 
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25 YEARS OF CONCENTRATION ON ONE TASK — THE DEVELOPMENT OF BETTER X-RAY SCREENS 


F orty -FOUR years ago, in 
1885, Roentgen wrote his orig- 
inal report on the discovery of x-rays. 

Ninety-seven years ago, in 1842, 
Edward Anthony founded America’s 
first photographic business — a com- 
pany which has continuously served 
photography in this country until 
now, as Agfa Ansco Corporation, it 
has become one of the most honored 
names in the field of photographic 
research and manufacture. 

Today, Agfa Ansco is proud of the 
many important contributions it has 
made to the science of roentgenol- 
ogy . . . including the development of 
the revolutionary Non-Screen film. 

In Agfa Ansco’s modern film plant 
at Binghamton, N. Y., constant and 


exhaustive research in x-ray photog- 
raphy is always proceeding. This 
research, and almost a century of 
precision-manufacturing experience, 
have endowed Agfa Ansco scientists 
with the technical skill to produce 
that ‘‘extra margin of quality” 
which distinguishes all Agfa X-Ray 
Films. 

For high speed, fine detail, and de- 
pendable uniformity, specify Agfa 
X-Ray Films. These include High 
Speed . . . for use with screens; Non- 
Screen . . . for use without screens, 
and Direct Duplicating Film . . . for 
making duplicate copies in one step. 

Made by Agfa Ansco Corpora- 
tion in Binghamton, New York, 
U. S,A. 
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DYNAMAX — A SHOCKPROOF 
ROTATING ANODE TOBE 

LESS THAN IS INCHES LONG! 



The great improvements in radiographic results 
made possible by the rotating anode principle are 
combined with small size and light weight in the 
DYNAMAX, a shockproof tube designed to entirely 
new standards of reliability and performance. 

Being about half the sire and weight of former 
tubes, the DYNAMAX can be manipulated and 
angulated with much greater ease and convenience, 
and the possibility of blurred radiographs as a 
result of tubcstand vibration is greatly reduced. 
At the same time, an outstanding development in 
vacuum bearing design has greatly increased the 
reliability of operation. 

Ask your X-Ray dealer for full information, or 
write for descriptive bulletin. 
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The great improvements in radiographic results 
made possible by the rotating anode principle are 
combined with small size and light weight in the 
DYNAMAX, a shockproof tube designed to entirely 
new standards of reliability and performance. 

Being about half the size and weight of former 
tubes, the DYNAMAX can be manipulated and 
angulated with much greater ease and convenience, 
and the possibility of blurred radiographs as a 
result of tubostand vibration is greatly reduced. 
At the same time, an outstanding development in 
vacuum bearing design has greatly increased the 
reliability of operation. 

Ask your X-Ray dealer for full information, or 
write for descriptive bulletin. 
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H ERE'S an x-ray unit that’s' as new as tomor- 
row! It's the G-E KX-11, an entirely new, 
compact, sturdily built 200-ma, generating unit 
with precision control, in combination with the 
well-known G-E Model 33 x-ray table. 

Completely shockproof, with 200 ma. over 
and under the table, the KX-11-33 brings high 
quality equipment to the popular price field, 
sets a new standard of value and operating 
convenience. Radiographically calibrated, flex- 
ible, and unusually efficient, it is easy-to-operate 
accurately. Its simplified, refined control unit 
eliminates intricate manipulation, and results 
of excellent diasmostic quality can be produced 
routinely and duplicated accurately. 

\ aluc-wise medical men will appreciate 
readily the extra value of the KX-ll's innova- 
tions, advancements, and operating convenien- 
ces in combination with the famous Model 33 
table. A roomy, flexible, convenient table, it in- 


cludes a built-in Bucky with an unusually wide 
latitude. The KX-11-33 can be relied upon for 
long, satisfactory sendee, and to be a depend- 
able, economical investment. Use the handy 
coupon to get tlie full story. 

—-..-WITHOUT OBLIGATION— -8 


GENERAL ^ ELECTRIC 
X-RAY CORPORATION 


:pi} jackjoh eivD. 


CHICAGO. ILLINOIS 


Send me complete information about General 
Electric's new combination x-ray unit, the Model 
KX-11-33. P25 


Address. 
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THE BONE CHANGES IN PRIMARY HYPOGONADISM' 

By L. M. HURXTHAL, M.D., and HUGH F. HARE, M.D., Boston, Massachusetts 
From the Departments of Internal Medicine and Radiology, The Lahey Clinic 


^PHIS report is based on observations 

made on nine cases of primary pre- 

puberal hypogonadism. By this term 
we refer to that condition in which puberty 
has not taken place (absence of secondary 
sex characteristics), in which there is every 
evidence clinically of normal pituitary 
function, and in which there is no evidence 
of other endocrine disorders. 

When the usual and normal physiologic 
changes caused by a particular gland fail to 
appear, it is, therefore, natural to assume 
that the gland is deficient. It must not be 
forgotten, however, that such changes are 
produced not only by the activity of the 
hormone in question but also by the ability 
of the end organ to react to that hormone. 
Furthermore, if there is evidence of activity 
of a certain gland, as determined by bio- 
logical tests which even now are relatively 
crude, the product of that gland may fail 
to produce a reaction in the end organ be- 
cause the hormone may be present in an 
inactive form. 

A clear conception of these principles 
should simplify diagnosis of endocrine dis- 
orders. It is our belief that most endocrine 
disorders are primarily uniglandular in 
origin, and that many of the so-called 
pluriglandular syndromes will eventually 
be regarded as originating in one endocrine 
gland. 

' Read before the Twenty-fourth Annual Meeting of 
the Radiological Society of North America, at Pitts- 
burgh, Nov. 28-Dec. 2. 193S. 


Deficient sex secretion causes different 
clinical pictures, depending on the time of 
life at which it occurs. Excluding pituitary 
disease, hypogonadism may be classified 
in relation to time of life, as follows; (1) 
Loss or failure of sex hormone to be se- 
creted in infancy or childhood up to the 
usual time of puberty. This failure is 
followed by typical prepuberal or primary 
hypogonadism. (2) Loss or failure of gon- 
adal secretion to act shortly after puberty. 
This may result in partial development of 
secondary sex characteristics and epi- 
physeal closure, although they may be 
delayed (Case 5). (3) Loss of gonadal 

secretions after epiphyseal closure. In 
this case there may be slight regression 
of sex characteristics or they may remain 
unchanged (Case 6, Fig. 1). The gain in 
weight so often ascribed to the termination 
of sex secretion, especially at the meno- 
pause, may be due to the loss of the special 
effect of sex hormone which .produces that 
dynamic or energizing difference between a 
sexed and an unsexed person. 

Apparently the true sex hormones of the 
gonads bring about epiphyseal closure, at 
least this phenomenon is closely associated 
with sex maturity. Longitudinal growth 
at the usual time of puberty cannot be at- 
tributed to sex hormones since it continues 
when these hormones are absent. Thus, 
open epiphyses are present in true primary 
hypogonadism and growth continues. This 
combination is practically pathognomonic 
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of primary hypogonadism, providing 
growth does not proceed at an abnormal 
rate. Growth of long bones continues, re- 
sulting in time in disproportionate meas- 
urements, the span equalling and oc- 


of the acidophilic tumor, thus preventing 
epiphyseal closure. 

In a roentgenologic study of the bone in 
these cases of primary hypogonadism we 
have noted in addition to the recognized 



Fig. 1. Fig. 2. 

Fig. 1. Case 6. Essentially normal hand in case of premature menopause. 

Fig. 2. Secondary hypogonadism occurring in case of gigantism due to pituitary tumor in a male, aged 16 
years. Note practically same bony changes except for tufting of distal phalanges. Bones also are propor- 
tionally over-size (length as well as width). 


casionally markedly exceeding the height. 
In the true hypogonad giant, growth does 
not proceed at an abnormal rate but only 
for an abnormal time. This is to be noted 
in contrast to the true pituitary giant. In 
one of our cases of pituitary gigantism the 
epiphyses remained open (Fig. 2). Puberty 
did not occur and growth continued at an 
abnormal rate due to an acidophilic pitui- 
tary’’ adenoma. In this case had sex hor- 
mones been present, epiphyseal closure 
should have taken place, further longi- 
tudinal grovdh would have ceased, and 
acromegaly followed if the pituitary ade- 
noma had remained over-active. Since 
such cases are almost always due to tumor, 
it is presumed that the sex-secreting cells, 
basophilic, are crowded out by the growth 


delayed epiphyseal closure an unusual bony 
structure. The changes found which we 
consider to be characteristic of primary 
prepuberal hypogonadism may be listed as 
follows in the order of their importance: 
(1) A tendency to longer bone growth; (2) 
delayed epiphyseal closure; (3) subcalci- 
fication; (4) thinning of cortical layer; (5) 
thin-walled, normal-sized trabeculation, 
and (6) roughening of metaphyseal margin 
of growing bone. It is likely that these 
changes may not be present in later dec- 
ades of life as there is evidence in most 
cases of some gonad secretion, which, over 
a long period of time, brings about closure 
of epiphyses. Case 4 represents probably 
the greatest degree of gonad deficiency, 
almost approaching a true absence of sex 



HURXTHAL AND HARE: BONE CHANGES IN PRIMARY HYPOGONADISM 


523 


secretion, or agonadisra. Dental caries has 
been noted in our cases, an observation 
mentioned by Engkbacli. 

In this report we have included seven 
cases of typical primary prepuberal hypo- 


believe, are characteristic of hypogonad- 
ism. 

Case 6 was selected to show the lack of 
change in a woman of the same age, with a 
postpuberal hypogonadism. Actually, this 



Fig. 3-A. Fig, 3-B. 

Figs. 3-A and 3-B. Cases 1, 2, and 3. Primary prepuberal hypogonadism in females aged 18, 29, and 
55 years, respectively. (See Figure 3-C.) Typical bone changes are shown. Note sobcalcification, open 
epiphyses, thin cortical layer and thin-walled normal sized trabeculations, and length of metacarpals and 
phalanges. 


gonadism, four males and three females. We 
have also, by way of comparison, added 
two cases of postpuberal hypogonadism in 
young women. 

Case 1 is typical of primary hypogonad- 
ism in a woman 29 years of age (see resume 
of individual cases). Roentgenograms of 
the hands of this patient are shown in 
Figure 3. The long, tapering hand is well 
demonstrated, along with open epiphyses. 
We desire to call attention especially to the 
subcalcification, thinning of the cortex of 
the phalanges, thin-walled, normal-sized 
trabeculation, and roughening of the 
metaphyseal margins. These changes, we 


is an unusually premature menopause. No 
abnormality is to be seen unless the epi- 
physeal line, usually not visible, is to be 
considered evidence of retarded closure. 
This patient menstruated between the 
ages of 12 and 14 years, during which time 
sufficient sex hormone was available to 
produce mature secondary sex development 
and normal bone growth. Urine assay 
showed positive prolan and negative estro- 
genic reaction in mice, typical of menopause. 

Case 2 (Fig. 3), a girl 20 years of age, 
shows all the characteristic findings of 
hypogonadism. This patient had never 
menstruated and clinically was a typi- 
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cal prepuberal case. Curiously, three as- Case 3 (Fig. 3) illustrates another typical 
says of mine and one of the blood, for case in a woman 55 years of age. Even in 
prolan gave negative results, and two well-marked hypogonad cases, epiphyseal 
assays of urine and one of the blood for closure will take place in time, usually 
estrogenic factors gave 1 to 2-|- reaction, after thirty, and this was true of this wo- 



Fig. 3-C. See caption under previous cut. 


wliich would suggest ovarian activity. This 
finding of estrogenic substances emphasizes 
the importance of bearing in mind what 
has previously been stated, namely, that 
it matters little how much hormone may 
be present in the body if the organ on which 
it acts is incapable of reacting or if the 
hormone is imperfect and incapable of 
stimulating the end organ. This would ap- 
pear to be true here. It is also possible 
that there may be ovarian secretion in an 
inactive ionn resulting in clinical hypo- 
gonadism in the presence of active ovaries. 


man. However, inspection of the scapula 
showed open epiphyses. In this case, too, 
there was marked decalcification, resulting 
in compression of the dorsal vertebrse of the 
spinal coliunn. The other characteristic 
changes may be seen in the phalanges. 

Case 7 (Fig. 4) illustrates the same 
changes in a male aged 20 years. 

Case S, a man of 60, showed no char- 
acteristic bone changes in spite of being 
clinically a case of hypogonadism. In this 
case there may have been sufficient sex 
hormone to have gradually brought about 
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epiphyseal closure although clinically he 
showed no secondary sex characteristics. 

We have under observation at the pres- 
ent time a boy, ten years of age, whose 
testes are undescended. Exploration some 
years ago revealed no trace of testicular 
tissue. Clinically, he is as yet not physi- 
cally hypogonad, and roentgenologic 
changes are not apparent. It is doubtful 
if they can be illustrated or expected until a 
year or more after puberty should have 
taken place. 

DISCUSSION 

We believe typical and well-marked pri- 
mary prepuberal hypogonadism may show 
characteristic bony changes aside from the 
recognized delayed epiphyseal closure and 
elongated bone. These changes may be 
differentiated from other endocrine bone 
changes such as those seen in pituitary 
acromegaly and gigantism, prepuberal 
myxedema, and prepuberal pituitary 
dwarfism or infantilism. 

REPORT OF CASES 

Case 1. A female, aged 29 years; 
weight, 140 pounds; height, 69 Va inches; 
span, 68 Va inches; pubis to floor, 36 inches. 
The breasts were flat, and pubic and axillary 
hair very scanty. She had long legs and 
arms. She had never menstruated and 
said that for the past four or five years 
she had grown two or more inches. Prolan 
in the urine was in excess ; examination for 
estrin gave negative results. 

Roentgenologic examination revealed 
that the skull was normal. The sinuses 
were moderately well developed. There 
was marked dental caries. The long 
bones were increased in length and all epi- 
physes were still open except in the feet. 
There was subcalcification, thin-walled, 
normal-sized trabeculation, and roughened 
metaphyseal margins. Apophyses of the 
vertebrae and pehdc bones remained open. 

Case 2. A female, age 20 years; weight, 
103 pounds; height, 68V'4 inches; span, 
70‘/4 inches; pubis to floor, 36 inches. 
Eighteen months later the height was 69 
inches; span, 70 Vs inches, and weight, 154 


pounds. She had never menstruated. The 
breasts were undeveloped and the amount 
of pubic and axillary hair was subnormal. 
The uterus was found, on rectal examina- 
tion to be very small. The upper teeth 



Fig. 4. Case 7. Primary prepuberal hypo- 
gonadism in a male aged 21 years. Note same 
changes as in females. 


were out because of early decay. Examina- 
tion of the urine revealed estrogenic factors, 
2-f- on one occasion and 1-f on two other 
occasions. The blood estrin was 2-j- on one 
occasion. Tests three times a week for 
prolan in the urine were negative, and ex- 
amination of the blood for prolan was posi- 
tive on one occasion. 

Roentgenologic examination revealed 
that the sinuses were well developed. A 
slight spongy appearance of the cranial 
vault was observed. The epiphyses in the 
hands were open. All the long bones, the 
pelvis, and knees showed poor calcium con- 
tent but normal, thin-walled trabecula- 
tions. The knee and femoral epiphyses 
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were open and there was no apoph3’-seal de^ 
velopment of the crest of the ilium. 

Case 3. A female, aged 55 years; 
weight, 125 pounds; height, GT'-fi inches; 
span, 78 inches; pubis to floor, 38 inches. 
The breasts were xmder-developed, and 
pubic hair was ver)’- scant5^ Kyphoscolio^ 
sis was obser\^ed. The pehdc organs were 
not felt by rectal examination. She had 
never menstruated, and complained of 
weakness and easy fatigability. She was 
placed on a low, measured calcium diet, 
and minar}’' excretion was determined. 
There was no excess calcium excretion. 
Blood calcium was 9.8 mg. per 100 c.c. ; 
blood phosphorus, 4.4, and phosphatase, 
2.11 Bodansk}’’ units. The basal metabolic 
rate was —3. Examination of the mine 
for prolan gave negative results. 

On roentgenologic examination the si- 
nuses were found to be well developed. The 
skull was normal. jNIany of the lower teeth 
were out. Bones of the hands and feet were 
long. Epiphyses of the long bones were 
closed, but epiphyseal line remained. There 
were nutritional bands in the tibia. The 
cortex of the bone was thin, the trabecula- 
tions sharp and well defined. The calcium 
content was markedly decreased, resulting 
in compression of the vertebrae of the dorsal 
spine. Apophj^sis of the scapula remained 
open. No h^'pertrophic changes were seen. 

Case 4. This patient was an unmarried 
girl of 19 years, showing characteristic 
changes of primarj^ h)’’pogonadism. She 
weighed 137 pounds, her height was G7'/^ 
inches; span, 69 inches. Axillar)^ hair was 
scanty. She had a moderate amount of 
pubic hair. The uterus was not felt; the 
cerA'ix was infantile. The teeth were in 
good condition. Roentgenograms showed 
long fingers, open epiphyses, subcalcifica- 
tion, thinm'ng of the cortex, and the other 
changes found in cases of hj’pogonadism. 

Case 5. A female, aged IS years, had 
scanty pubic hair and under-developed 
breasts, and was thin. No measurements 
nerc taken, but she was not dispropor- 
lionate. She had menstruated for two 
years and then stopped. She had a colloid 
goiter. Troian in the urine was graded 2-f ; 


examination for estrin gave negative re- 
sults. Roentgenologic examination re- 
vealed that the skull was normal. The 
epiphyses were closed and there were no 
bony changes. This is a case of post- 
puberal hypogonadism or prematme meno- 
pause. 

Case 6. A woman, aged 29 years, had 
developed normally with well-marked sec- 
ondary sex characteristics. Her height was 
58 Vj inches; weight, 170^/4 pounds. She 
menstruated from the ages of 12 to 14 
3’^ears, but never since then. The uterus 
could not be felt by rectal examination. 
Libido was excessive. Examination of the 
mine for prolan gave positive results and 
for estrin, negative results. Roentgeno- 
grams showed the epiphyses closed but the 
epiphyseal fine remained visible. There 
were no other changes. This is a case of 
postpuberal h5rpogonadism or premature 
menopause. 

Case 7. A man, aged 21 years, was a 
typical case of hj'pogonadism. The voice 
was high-pitched: he had no beard : female 
skin and contour. The penis and testes 
were very small and there Avas a small 
amoimt of fine pubic hair. Libido was 
absent. The patient was introverted and 
depressed. Measurements were not taken 
at this time, but the loAver extremities were 
long, the hands and fingers were long and 
tapering. The bones shoAved subcalcifica- 
tion, trabeculations AA^ere finer than normal; 
the cortex Avas thin, and metaphyseal mar- 
gins of groAving bone Avere roughened. In 
NoA’^ember, 1938, the patient Avas 73V2 
inches tall and weighed 196 pounds; his 
span Avas 76 inches. 

Case 8. A man, aged 60 3 ’'ears, Aveighed 
147 pounds: height was 70V'i inches. The 
voice was high-pitched, the skin lined and 
AATinkled, and he had female contours. The 
penis AAus A’er 3 '’ small, and the testes were 
the size of beans. The prostate gland AA'-as 
barety palpable. This patient was seen 
onl3'^ once and fmther studies Avere not 
possible. Roentgenologic examination 
shoAA'ed no h 3 '^pertrophic changes and no 
changes characteristic of h 3 ^pogonadism. 

Case 9. A man, aged 30 3^ears, illus- 
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formation nearly or completely replacing 
the marrow of the femur and the other 
bones (except the pubis at the symphysis, 
which is known to undergo bone resorption 
in the presence of administration of large 
amounts of estrin). 

These animals further presented an early 
closure of certain epiphyseal groAvth zones 
which are commonly late or incomplete 
in closure in mice. Those of you who have 
worked with these experimental animals, 
I think, are aware of the fact that many 
of the epiphyses in mice and rats close 
quite late in the period of growth or may 
never close. These men also obtained a 
similar effect with testostrone. 

Furthermore, the hypophysectomized 
animals, so far as we know, will not develop 
a normal uterus or mamma upon the ad- 
ministration of doses of sex hormones. 
I have asked Dr. Hare this morning how 
we could be sure that the pituitary was 
quite normal in his patients. Of course, 
in this whole problem, one still has to de- 
pend upon really very indefinite clinical 
means of measurement and a certain 
amount of biological assay. 

) As to the presence or absence of demon- 
strable gonadal tissue, it has been estab- 
lished pretty thoroughly that both andro- 
gens and estrogens may be elaborated by 
extra-gonadal tissues — the adrenals, for 
instance. 

In regard to the possibility that the 
sexual hormonal elements are present 
in an unused or unstable state in the cir- 
culation such is still possible — and a theory 
which Dr. Hare has offered for considera- 
tion. It is quite probable that these 
glucuronides may be synthesized by the 
gonadal tissues or may be conjugated else- 
where, such as in the liver, but that the 
enzyme which may be necessary for their 
activation at the epiphyseal growth zones, 
in the skin or the developing secondary 
appendages of the skin, etc., may be ab- 
sent at the time or point desired, so that 
the development does not pursue its nor- 
mal course. 

Again, we cannot be sure that this may 
not be due to a deficiency in the catalyst 


of the somatotropic factor from the pi- 
tuitary. So far, there is very little fac- 
tual knowledge in regard to this latter. 

The thought occurred to me while 
studying Dr. Hare’s paper that possibly 
this may again be linked up with the "x” 
factor which we have been considering 
in the development of carcinoma. The 
question recurs as to why certain individu- 
als who are subjected to irritation, to 
trauma, or to other “causative” factors, 
do not develop carcinoma, while others do. 
If we can look upon carcinoma as the re- 
sult of a lack of a control factor in the tis- 
sue itself, it may be that all this is tied in 
together. 

I have already asked Dr. Hare this 
morning, and I would like to ask him again, 
to tell us how frequently, and at what 
periods, the assays in regard to the prolan 
and estrin were carried out. The reason 
I ask is that there is a feeling among 
endocrinologists and biochemists that the 
discharge of prolan or estrin is largely a 
discard, an indication of unused material, 
and is not an indication of the total which 
is actually available for the individual. 

In regard to the thinness of the cortex, I 
have been very much interested recently 
in following the work of Mortimer in 
which he has demonstrated rather thor- 
oughly — at least to my satisfaction — that 
in the hypophysectomized individual (the 
experimental animal) there is a very defi- 
nite thinning of the cortex, with a thin 
calvarium and a relative non-development 
of the frontal sinuses. That seems to be 
sufficiently positive to pennit us at the 
present time, on examining human in- 
dividuals, to regard such changes as in- 
dicative of some pituitary disorder. 

I appreciate very much this privilege, 
and I feel that Dr. Hare and Dr. Hurxthal 
have presented to us a group which cer- 
tainly we should study and investigate 
further. Perhaps this syndrome may ex- 
plain some of the discrepancies between 
the chronologic age and the physiologic 
or skeletal age as we have been trying to 
establish them. 


DISCUSSION 
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Dr. Hare (closing): I wish to thank 
Dr. Peirce for being so considerate in his 
discussion. I realize that there may be 
room for some doubt as to whether this 
disorder is primarily of gonad or pituitary 
origin. ^^Tiile we feel that it is primarily 
gonad, we realize it cannot be definitely 
stated at the present time. In determin- 
ing whetlier to call this disorder hypo- 
gonadism it was necessary to review our 
files, studying roentgenograms of pituitary 
or other endocrine disturbances for com- 
parison. In the days of the Turkish 
harem, at which time hypogonadism was 
frequent, these individuals showed physi- 
cal changes such as were present in our 
cases. These were produced by surgical 
removal of the gonads. 

As far as the biological tests are con- 
cerned, in some cases only one assay of the 
urine was made ; in other cases four or five 
assays of blood and urine were done. 
The assays were done only in the female 
patients. The most frequent finding, of 
course, was the presence of prolan and the 
absence of estrin, but there were several 


patients in another group who displayed 
more than the usual amount of estrin 
found in normal women and no prolan. 
In both cases the clinical evidences of hy- 
pogonadism were definitely present. It 
seems to us that if the disorder were pri- 
marily pituitary deficiency, neither of 
these substances would show up in the 
urine or blood. 

In presenting this paper I hope that we 
may be able to recognize this disorder, 
because early treatment now is very prom- 
ising, especially in the male. 

I overlooked the first four cases which 
came through the clinic. The diagnosis 
was brought to my attention by Dr. 
Hurxthal, who is interested in this group, 
and since then in five cases I have been 
able to make the diagnosis from the roent- 
genograms alone. It is of help to the 
patients to know exactly what the situation 
is because many of them are discouraged 
and, when it is once explained to them, at 
least they have a clearer insight into the 
future. 
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By J. CRAMER HUDSON, Ph.D., Boston, Massachusetts 
Research Associate in Physics, Collis P. Huntington Memorial Hospital, Harvard Medical School 


S a source of potential for the pro- 
duction of super^^oltage x-rays, a 
Van de Graaf generator has been in 
use at the Collis P. Huntington Alemorial 
Hospital for some months, and the present 
paper is a report of some of the measure- 
ments made on the radiation secured from 
a roentgen tube actuated by this generator. 
A description of the machine itself has 
been given previously (4, 12) and need not 
be repeated in detail. The roentgen tube 
is in a vertical position with the water- 
cooled target at ground potential. Origi- 
nally, the target was a lead-plated sheet of 
copper inclined at about 38° to the hori- 
zontal so that radiation could be examined 
in the vertical direction, that is, at an angle 
of 0° with the electron beam, or in the 
horizontal direction at an angle of 90° 
with the electron beam. This arrangement 
was soon modified, however, by replacing 
the 38° lead target by a gold-plated hori- 
zontal target so that at present only the 
vertical radiation is available for experi- 
mental purposes. 

The method of measuring the voltage, 
as has been described previously (12), 
consists in measining the current through 
a high resistance in parallel with the tube. 
This resistance had been calibrated at low 
voltages and also at higher voltages with 
spark gap and generating voltmeter. For 
short runs this was quite satisfactory, but 
with prolonged running there was ap- 
parently an increase in voltage, though the 
x-ray output remained constant. This 
indicated a decrease in value of the high 
resistance in parallel with the tube. There- 
fore, a corona meter was installed as a 
check on the constancy of voltage and all 
voltage determinations were made with the 
high resistance before any prolonged run- 
ning. As a further check on output, a 
parallel-plate ionization chamber was con- 


nected to the input of a direct current 
amplifier and the output read on a five 
micro-ampere meter. This apparatus was 
made by Mr. B. J. Cosman. The ioniza- 
tion chamber is placed permanently in the 
x-ray beam and serves merely as an indi- 
cator of constancy of x-ray output. 

By carefully maintaining the corona 
meter current, x-ray tube current, and 
x-ray output meter reading constant, one 
can secure a very stable and satisfactory 
source of radiation. Of course, main- 
taining any two of these readings constant 
should be sufficient, but three serve as a 
better check. Maintaining the x-ray out- 
put meter constant is by no means suf- 
ficient, since a decrease in voltage may be 
compensated for by a higher current. 
Consequently, during physical measure- 
ments the voltage was determined at the 
very beginning of the run by means of the 
current through the high resistance and 
then kept as nearly constant as possible 
by reading the eorona current, tube cur- 
rent, and x-ray output. The voltage meas- 
urements are considered accurate to =fc 2 
per cent. 

The first measurements were made on 
the radiation in the horizontal direction, 
that is, at an angle of 90 ° to the direction 
of the electron beam. For this purpose a 
large paraUel-plate ionization chamber was 
constructed, in which the plates were one 
meter square, and their separation could 
be varied up to a maximum of 30 cm. A 
section of the lower plate, 5 X 15 cm., was 
insulated and served as the collector 
electrode. The longer dimension of this 
plate was perpendicular to the direction of 
the radiation. Satiuration voltage for 30 
cm. separation was found to be 4,000 volts, 
and during measurements a potential 
difference of 12,000 volts was maintained 
between the two ionization chamber plates. 
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The target of the x-ray tube is sur- 
rounded by three inches of lead, and an 
opening one inch square allowed the rays 
to pass through this surrounding lead 
shield. Pin-hole photographs of the target 
indicated a focal spot of about two and 
one-half centimeters in diameter. The 
x-ray beam was collimated by suitable 
openings in lead blocks 10 cm. thick, the 
first of which was placed against the lead 
shield of the tube and contained an open- 
ing 1.0 X 2.5 cm. Other collimating slits 
could be placed at various distances be- 
tween source and collecting electrode — a 
distance of ISO cm. 

The ionization current was read in the 
x-ray control room on a sensitive galva- 
nometer connected between the collector 
electrode and the ground. A cylindrical 
lead shutter 8 cm. thick was mounted on a 
horizontal axis and a suitable slot cut along 
a radius from the periphery to about one- 
half the length of the radius. This slot 
could be moved to the horizontal position, 
allowing the radiation to pass, or placed 
vertically, thereby shutting off the radia- 
tion from the ionization chamber. This 
shutter was motor-driven and was con- 
trolled from the x-ray control room. 

For measuring the penetration of the 
radiation in various materials, a filter 
carrier was arranged in such a way that a 
remote control switch allowed the insertion 
of various thicknesses of suitable materials 
in the x-ray beam. In order to avoid as 
far as possible scatter from the filter mate- 
rial itself, the filter carrier was placed as 
near as was feasible to the source of x-rays, 
and the x-ray beam was kept fairly small in 
cross-sectional area. In the horizontal 
direction, the beam which entered the 
ionization chamber was 3X6 cm., ivith the 
filter 150 cm. from the chamber. In the 
vertical direction, the beam at the ioniza- 
tion chamber was 8 X 10 cm. and the filter 
was 75 cm. distant from the chamber. 

The purpose of the large ionization 
chamber was to study first the quality of 
the radiation, and then, at various volt- 
ages, compare the readings of the large 
chamber with those of a small air-wall 


thimble chamber. Only a small part of 
this program was carried out before a 
change in the form of target necessitated 
abandoning experimentation on the hori- 
zontal radiation. 

For the radiation parallel to the electron 
beam, the large air ehamber cannot be 
used, and so a small, thin-walled bakelite 
chamber was constructed and connected 
to the input of a direct current amplifier 
and the output of the amplifier was read 
on a short period galvanometer. 

For intensity measurements in roentgens 
per minute, two Victoreen condenser r 
meters were used — one reading 25 r full 
scale and the other 100 r full scale. They 
agreed within an experimental error of 
=t 2 per cent. For absorption measure- 
ments, all the chambers agreed satis- 
factorily in that they gave consistent 
values of the absorption coefficient under 
like conditions of voltage and filtration. 
This might be expected since the determi- 
nation of absorption coefficients involves 
the ratio of readings taken on the same 
instrument and over a limited wave length. 
However, for intensity measurements in 
roentgens per minute, neither the large 
air chamber nor the bakelite thimble 
chamber agreed with the r meters, but one 
would not expect agreement at high volt- 
ages since the bakelite chamber is con- 
structed of thin “non-air wall” material. 
Other workers (5, 6, 8, 10) have shown 
that highly penetrating radiation readings, 
by means of open air chambers of the size 
used here, do not agree with those of 
thimble chambers. The question then 
arises as to how far one is justified in as- 
suming that the readings of the r meters 
may be taken as correct. One of these 
instruments was checked previously (9) 
with radiation up to 400 kv. by comparison 
with an effect of radiation on chromosomes. 
The production of chromosome abnormali- 
ties in root tip cells due to radiation was 
the effect studied, and the percentage of 
normal anaphase chromosomes, three hours 
after irradiation, was the . criterion for 
dosage determination. It was found pre- 
viously that the readings of the r meter 
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agreed well with the dose as determined by 
the percentage of normal anaphases for the 
radiation from 120 to 400 kv. The same 


within an experimental error of ± 5 per 
cent4 

The first target used for physical meas- 
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Fig. 1. Half and quarter value layers in millimeters of copper for various added 
filters of copper and lead; 1,000 kv. radiation normal to the direction of the electron 
beam. Initial filter, 5.2 mm. Cu. 


comparison was made at 1,000 kv. and 
again the readings of the Victoreen r meter 
agreed, within an experimental error of 5 
per cent, with the dose as determined from 
the curt^e relating percentage of normal 
anaphases and dose in roentgens. These 
determinations were made in air, without 
back-scatter, and under these conditions it 
is beheved the r meters may be used to read 
roentgens correctly for 1,000 kv. radiation 


urements consisted of lead plated on Vie- 
inch copper and this was cooled by water 
which flowed in a sheet ^/le inch thick be- 
tween the copper backing of the target, 
and another Vie-mch copper plate. It is 
difficult to estimate just how much in- 
herent filter is present in the path of the 
radiation in any direction since it is pos- 

* I am indebted to Dr. A. Marshak for assistance in 
making this check. 
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sible tliat some of the electrons pass right the electron beam, were performed after 
through tire target and their energy is the lead target had been replaced with a 
transformed into energ}^ of radiation in gold-plated target. In this case the gold 



mm. Pb, 1 mm. Al, 2.6 mm. Cu, 1 mm. Al. Added filter placed between 1 mm. Pb 
and 1 mm. Al. 


the water jacket or in the outside copper 
plate. However, the total thickness of 
copper in the horizontal direction is 5.2 
mm. and this is taken as the inherent 
filter for the horizontal radiation. The 
experiments on the radiation, parallel to 


is plated on V 64 -inch copper and another 
V 64 -inch copper plate forms a water jacket 
Vi6 inch thick. Again the thickness of the 
copper is considered the inherent filter, 
and in this case is 2.4 mm. Cu. 

The vertical radiation is used for chni- 
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cal work and the conditions of treatment 
are: 1,000 kv., 70 cm. F.S.D., total filter 
2.4 mm. Cu, 3.3 mm. Pb, 1 mm. Al, 2.6 


of lead and copper filters added to the 
inherent filter. The curves showing the 
results for the 90° radiation are shown in 



0 2 4 6 8 10 - 12 


Fig. 3. Percentage transmission curv'es for lead, 1,000 kv. Radiation parallel to 
direction of electron beam. Initial filter, 2.4 mm. Cu, 1 mm. Al, 2.6 mm. Cu, 1 mm. 
Al. Additional lead placed between 2.4 mm. Cu and 1 mm. Al. 


mm. Cu, 1 mm. Al. Under these condi- 
tions the x-ra 5 " output is 47 r/min./ma. 

The first measmements of the quality 
of the radiation were made with copper 
filters, and the half value layer in copper 
was determined with various thicknesses 


Figure 1. It is evident that copper is not 
a satisfactory filter for superv’^oltage radia- 
tion, nor is it suitable as a means of de- 
termining the qualit)^ of the radiation. 
The copper absorption coefficient changes 
slowly with wave length for highly pene- 
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trating radiation, due to the fact that 
scattering is the predominant process of 
absorption at short wave lengths and rela- 
tively low atomic number absorbers. The 
so-called “true absorption,” whicli varies 
approximately as the cube of the wave 
length, plays a minor part in the absorp- 
tion of short wave lengths in copper but a 
larger part in the case of lead and other 
elements of high atomic number. Conse- 
quently, the quaUty of supervmltage radia- 
tion should be expressed in terms of its 
half value layer in lead or platinum. 

Absorption curves of the vertical radia- 
tion for lead, tin, and copper are shown 
in Figure 2. This is for the radiation 
parallel to the direction of the electron 
beam and the conditions are as follo^vs: 
1,000 kv., 2.4 mm. Cu, inherent filter; 
added filter 1 mm. Pb, 1 mm. Al, 2.6 mm. 
Cu, and 1 mm. Al. Abscissae represent 
milhmeters of additional filter, while ordi- 
nates represent percentage transmission. 

In Figure 3 the absorption curves for 
lead of the vertical radiation are shown, 
successive curves indicating the addition 
of one millimeter of lead. It is seen that 
so far as absorption in lead is a criterion 
of hardness, there is little advantage in 
adding more than 4 mm. of lead external 
filter for 1,000 kv. radiation. This is 
better seen in Figure 4, in which the half 
value layers in lead, tin, and copper are 
plotted as ordinates against added milli- 
meters of lead external filter as abscissse. 
The half value layer in copper for 1,000 
kv. radiation, normal to the electron beam, 
is shown in the same figure. The total 
filtration for the horizontal radiation is 
somewhat greater than that for the ver- 
tical radiation and so the two beams are 
not strictly comparable. However, it is 
evident that the radiation parallel to the 
electron beam is more penetrating than 
that normal to the electron beam. For 
the former, with total filter of 2.4 mm. 
Cu, 2.6 mm. Cu, 2 mm. Al, the half value 
layer in copper is 10.2 mm., corresponding 
to an effective voltage of 475 kv., while for 
the latter, with 5.2 mm. Cu as total filter, 
the half value layer in copper is 6.9 mm.. 


corresponding to an effective voltage of 
290 kv. This gives a difference in effec- 
tive voltage, as determined from half 
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Fig. 4. Half value layers in lead, tin, and copper for 
1,000 kv. radiation parallel to electron beam (verti- 
cal) and in copper for 1,000 kv. radiation normal to the 
electron beam (horizontal). Initial filters, vertical, 2.4 
mm. Cu, 1 mm. Al, 2.6 mm. Cu, 1 mm. Al; horizontal, 
5.2 mm, Cu. 


value layer of copper, of 185 kv. in favor 
of the radiation parallel to the electron 
beam. This is in agreement with the 
results of Corrigan, Cassen, and Hayden 
(2). Data on relative intensities of the 
horizontal and vertical radiations would 
be interesting but such a comparison is 
not possible at present. 

For clinical work, the filter is 2.4 mm. 
Cu, 3.3 mm. Pb, 1 mm. Al, 2.6 mm. Cu, 1 
mm. Al, and the half value layers for this 
radiation are 4.6 mm. lead, 10.6 mm. tin, 
or 10.8 mm. copper. These correspond to 
mass absorption coefficients of 0.134, 0.089, 
and 0.072 for lead, tin, and copper, re- 
spectively. From the works of Read (12), 
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Jones (7), and Cuykendall (3), one can se- 
cure an approximate value of wave length 
corresponding to these absorption coeffi- 
cients. From these experiments result the 
Amlues 0.021 A., 0.022 A., 0.020 A., with 


been a more suitable substance than tin 
but for the lower voltages copper would 
be more satisfactory. However, tin was 
used as most suitable to cover the entire 
range with one material. The radiations at 



Fig. 5. Percentage transmission through tin at various kilovoltages and filters. 


the value 0.021 A. from the half value layer 
of lead being the average and probably the 
most accurate as well. 

Absorption curves for tin, at various 
voltages and filters, are shown in Figure 5. 
For the higher voltages lead would have 


300 kv. and 400 kv. were observed at an 
angle of 90° to the electron beam from a 
commercial 400 kv. machine ; all the other 
values were secured from the Van de Graaf 
machine in the Collis P. Huntington Me- 
morial Hospital. 
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SUMMARY ■ 

t 

Absorption curves in lead, tin, and cop- 
per are given for the radiation at 1 ,000 k\’’. 
from an x-ray tube actuated by a Van de 
Graaf generator. For clinical use an added 
filter of 3.3 mm. Pb, 2.6 mm. Cu, and 2 mm. 
Al is used. This results in a mean wave 
length of 0.021 A. as determined from half 
value layers in lead, tin, and copper, and a 
value of dose per minute per milliampere 
of 47 r in air, at a treatment distance of 
70 cm. 

It is a pleasure to extend my thanks to 
my assistants, Messrs. H. S. Baxter and 
R. F. Cowing, for valuable aid in the con- 
struction of apparatus and the taking of 
data. 
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RECOVERY FOLLOWING HUMAN OVARIAN IRRADIATION^ 

By HAROLD W. JACOX, M.D., Pittsburgh, Pennsylvania 
From the Department of Radiation Therapy of the Western Pennsylvania Hospital 


^PWO of the fundamental but probably 
least well understood effects of ir- 
radiation upon living tissues are the 
processes of destruction and repair. In 
some organs and tissues it is difficult, if not 
impossible, to determine the degree of re- 
covery which has taken place following 
radiation therapy. But human ovarian 
tissue is one in which return of function 
can be observed by the re-estabUshment 
of the menstrual and child-bearing func- 
tions. 

The production of temporary steriliza- 
tion by irradiation is a well-recognized and 
safe clinical procedure used throughout 
the world. Radiologists are famihar with 
the variability of the ovaries in relation to 
x-ray sensitivity, and with the strong re- 
cuperative power even a small amount of 
ovarian tissue may possess. It has been 
our custom to consider 500 r delivered to 
the ovaries sufficient to produce permanent 
castration in the majority of patients. 
However, a 3 mung individual may require 
a larger amount than a patient approach- 
ing the menopause because of the greater 
power of recovery in young ovaries. We 
all know that some of our patients men- 
struate again after varying periods of 
amenorrhea following the customary roent- 
gen castration exposure. 

The effect of irradiation on future off- 
spring is not well understood. ^Adiether 
an ovarj’^ irradiated so as to suppress the 
menstrual phenomenon for an extended 
time can recover to produce healthy ova 
capable of fertilization and development 
into normal children is not so definitely 
proved, but such occurrences, as reported 
here and elsewhere (2 and 10), tend to 
bear out this assumption. After studying 


several hundred pregnancies, Murphy (6) 
stated that ovarian irradiation, prior to 
fertilization, has no detrimental influence 
upon the health or development of subse- 
quent children. 

Riboni (7) reports the case of a 27-year- 
old woman who was subjected to presum- 
ably permanent roentgen sterilization for a 
freely bleeding fibroid. She noticed mild 
menopausal symptoms and no menstrual 
periods for two years, at the end of which 
time she became pregnant and gave birth 
at term to twins. One was born dead 
after forceps delivery; the other was de- 
livered spontaneously, and was in perfect 
health 15 years later. After 15 years of 
normal menstrual periods, the fibroid 
again caused symptoms and was removed 
surgically. 

Kaplan (4) describes a 30-year-old wo- 
man with severe acute pulmonary tubercu- 
losis, who received roentgen therapy to 
produce a therapeutic abortion. Since this 
did not occur in six weeks, a simple vaginal 
hysterotomy was done. She did not men- 
struate after the operation, but conception 
occurred ten months later. The pregnancy 
was allowed to go to term and a normal 
male child was delivered without difficulty. 
Fourteen months following birth, the child 
was healthy and normal in development. 

Again, Kaplan (3) reports the case of a 
36-year-old woman who was presumably 
permanently castrated by roentgen rays 
because of recurrent carcinoma in both 
breasts. She was amenorrheic for 14 
months, but became pregnant and was 
aborted by evacuating the uterus through 
abdominal hysterotomy. Double ovum 
twins of normal ten weeks’ development 
were found. The left ovary was large and 
cystic; the right small, hard, and fibrous. 
The left ovary showed two corpora lutea, 
one normal yellow body and the other 
cystic. 


'Presented before the Twenty-fourth Annual Meet- 
ing of the Radiological Society of North America, at 
Pittsburgh, Nov. 2S-Dec. 2, 1938. 
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Schiller (9) reports the history of a wo- 
man, aged 43 years, who had never been 
pregnant. She had uterine fibroids, and, 
on account of profuse hemorrhages, arti- 
ficial menopause was induced by roentgen 
rays. Six months later menstruation reap- 
peared once and after this the patient be- 
came pregnant. The child was normal 
when 18 months old. 

Rongy (S) also records a similar instance 
in a woman, 30 years of age, who had been 
married nine years but who had never been 
pregnant. Because of almost continuous 
vaginal bleeding, she received four ap- 
plications of roentgen rays over the ovaries. 
The bleeding ceased and the menstrual flow 
did not appear again. She conceived two 
months after the treatments and was de- 
livered spontaneously of a living male 
child weighing 8 pounds 4 ounces. 

The case of a 33-year-old woman who 
was practically incapacitated because of 
menorrhagia is reported by Masson (5). 
The flow was only partially controlled with 
400 mg.-hr. of intra-uterine radium applica- 
tion. Consequently, ten months later, a 
menopausal dose (992 mg.-hr.) was given, 
and the patient had no menstrual flow for 
over three years. She became pregnant, 
but because of hemorrhages a total ab- 
dominal hysterectomy was performed and 
a threatened rupture of the uterus was 
found. The condition of the fetus is not 
recorded, but the patient made an un- 
eventful recovery. 

Blass (1) presents the case of a malignant 
epithehal neoplasm of the ovary in a 17- 
year-old girl in whom no disturbance of 
the menstrual cycle was produced with 
three courses of post-operative roentgen 
therapy within a period of six months. 
Smith (11) reports two cases of uterine 
cancer, aged 38 and 27 years, respectively, 
in whom intensive radium therapy pro- 
duced clinical cures of over eight and nine 
years, with return of ovarian function after 
six jj^ears and six months and five years 
and eight months, respectively. 

Steiger (12) reports a pregnancy follow- 
ing x-ray treatment of a fibroid uterus 
reaching almost to the umbilicus, in a 


woman 39 years of age, after amenorrhea of 
four months’ duration. This resulted in a 
normal nine-pound baby, well and strong 
one year after birth. He cites a case of 
Pankow, occurring after amenorrhea of 18 
months. Three years after birth the child 
was undernourished as a result of war con- 
ditions. Zangemeister reported a normal 
child following a six-months’ amenorrhea. 
Probably there are other cases reported 
under different subjects, and doubtless 
many have never been published. 

This study includes two unusual clinical 
experiences following ovarian irradiation. 
The first showed exceptional resistance of 
an ovary to roentgen rays, although the 
microseopie study obtained after surgieal 
castration was normal. The second is a 
five-year “arrest” of a malignant epithelial 
neoplasm of the ovary in a young woman. 
She had return of the menses two years 
after post-operative roentgen therapy of 
the remaining ovary, followed by the birth 
of a normal ehild, now nearly one and one- 
half years old. These cases show how com- 
plex the biologic reactions of the ovary may 
be, and the tremendous recuperative power 
the ovary may have. 

Case 1. Miss S., a registered nurse, aged 
37, was in good health until a hypodermic 
needle was broken off in her right arm in 
1930. It was removed after some time 
and she developed an abscess at the site 
and another on the inner surface of the right 
elbow. This was followed by several series 
of metastatic abscesses throughout the 
body. These were always worse at the 
menstrual periods, requiring hospitaliza- 
tion and incision and drainage under an- 
esthesia, with eultures showing the usual 
pyogenic organisms. Autogenous vaccines 
and female sex hormone therapy gave no 
relief, and the series oceurred about every 
three to five weeks. Because of the definite 
relationship to the menstrual periods, the 
patient was given a temporary castration 
exposure of x-rays elsewhere (amount not 
known) in February, 1935, and there were 
no periods or abscesses for eight months. 
Menstruation returned in October, 1935, 
and the abscesses reappeared likewise. 
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The menstrual periods had always been 
irregular. They began at 16, occurred at 
two- or three-week or six- or seven-week 
intervals, and usually lasted one week, ac- 
companied by severe pain and scanty flow. 
In the past history the patient had an 
acute attack of appendicitis in April, 1922, 
rvith removal of the appendix. The uterus, 
tubes, and ovaries were normal at that 
time. Two ^'■ears later, in April, 1924, the 
patient had an operation to remove ad- 
hesions which produced partial intestinal 
obstruction. At that operation a cystic 
right ovary was removed which showed 
numerous follicular cysts and several cor- 
pora lutea microscopically. This procedure 
failed to have any ^ect upon the irregular 
menstrual periods. Three months later 
a second operation for acute intestinal ob- 
struction was performed. She had two 
subsequent attacks of intestinal obstruc- 
tion, not severe enough to require opera- 
tion. 

Altogether the patient was admitted to 
the Western Pennsylvania Hospital 13 
times between 1932 and 1937, for incision 
and drainage of multiple abscesses, most 
of which occurred just before the onset of a 
menstrual period. For some reason, the 
immunity of the skin was lost at those 
times. The abscesses were always large, 
deep, and exceedingly painful, accom- 
panied by considerable toxemia. In De- 
cember, 1935, a positive blood cultiure of 
Staphylococcus albus, the same organism 
recovered from several of the deep ab- 
scesses, was obtained, and the patient al- 
most lost her life, but responded to multiple 
blood transfusions. 

In January, 1936, it was decided to give 
the patient a permanent sterilizing ex- 
posure of roentgen rays. She was 5 feet 

11 inches (177.5 cm.) tall and weighed 101 
pounds (46 kg.), calipering 15 cm. antero- 
posterior recumbent. She received 900 r 
(air measurement, 200 kvc., 0.75 mm. 
Cu plus 2 mm. Al) to each of two portals, 

12 X 15 cm., over the anterior and pos- 
terior pelvis in six days, giving two areas 
200 or 300 r each per day. The ovary re- 
ceived approximately 700 r. There was 


little radiation sickness, and the patient 
had no periods or abscesses for eight 
months, but the abscesses recurred a few 
days before she started to menstruate in 
September, 1936. She correctly foretold 
the onset of the menses by the appearance 
of the first abscess. She was hospitalized 
three times for incision and drainage and in 
December, 1936, a larger quantity of radia- 
tion was given. This consisted of 1,500 r 
to each of two portals, as before, in nine 
days. The patient suffered considerable 
radiation sickness. The ovary received ap- 
proximately 1,200 r, which failed, however, 
to produce permanent sterilization, the 
patient menstruating as usual in March 
and May, again preceded by abscess forma- 
tion. Consequently Yuth the return of 
abscesses and periods a panhysterectomy 
and left salpingo-ophorectomy was per- 
formed in June, 1937. Considerable scar 
tissue was found in the pelvis. The gross 
appearance of the left ovary was normal. 
The microscopic report showed, “senile 
atrophy of the uterus. Fibrosis and atro- 
phy of the ovar 3 \” Nothing was found to 
account for the peculiar resistance of this 
remaining ovary to irradiation. The pa- 
tient continues in perfect health to date 
(November, 1938), without a single abscess 
for 17 months. 

Case 2. Miss E. I., an Italian house- 
maid, 21 years of age, was in excellent 
health imtil October, 1933, when she began 
to lose appetite and had a “bloated feeling” 
in the region of the umbihcus. There was 
gradually increasing enlargement and 
pain in the abdomen, suggesting preg- 
nancy, when she was admitted to the 
Western Pennsylvania Hospital in March, 
1934. However, her menstruation had 
always been regular, beginning at the age 
of 13, without endocrine abnormalities. 
She had lost 20 pounds (9.1 kg.) in weight 
in the past five months, which represented 
15 per cent of her usual body weight. 

The past and family histories were ir- 
relevant. 

Physical examination showed a chroni- 
cally ill, young Italian girl, 5 feet 4 inches 
(160 cm.) tall, weighing 115 pounds (52.3 
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kg.). The rest of the examination was not 
significant except for the abdomen, which 
was filled with a smooth, rounded, sym- 
metrical, firmly fixed mass about the size 
of a full-term pregnancy. It was not 
tender or fluctuant. The cervix was high 
in the pelvic cavity, but of normal con- 
sistency. The fundus could not be out- 
lined separate from the mass, and it did 
not encroach upon the rectum. The clini- 
cal impression was an ovarian cyst, pos- 
sibly malignant. 

The serologic test for syphilis was nega- 
tive. The hemoglobin was 80 per cent, 
the red blood cell count 4,190,000, and the 
white blood cell count 8,500 with a normal 
differential formula. Numerous urinalyses 
showed a trace to 3 plus albumen, with 
10 to 30 white cells per high power field 
and occasional casts. The systoUc blood 
pressure was 145, the diastolic 95. 

At operation a large, semi-solid, cystic 
mass arose from the left side of the pelvis 
and extended to the under surface of the 
liver. A small amount of free, straw- 
colored fluid was present. The uterus, 
right tube, and ovary were normal. The 
tumor, with tube attached, was removed 
without rupture and weighed 13 pounds 
(5.9 kg.). Because the gross appearance 
of this tumor suggested a dermoid, the 
right ovary was not removed. The patient 
made an uneventful recovery. 

The pathologist’s report was as follows: 

“Specimen is a nodular, ovoid mass measur- 
ing 36 X 25 X 20 cm. and weighing 13 pounds 
(5.9 kg.). The external surface is coarsely 
lobulated, smooth and gray mottled with red. 
The cut surface varies from gray, red and gray 
to yellow, the latter areas being very soft and 
containing ragged cystic spaces filled with 
cloudy fluid. All tissue is fairly soft. The more 
firm areas are gray with small yellowish-gray 
patches. The soft areas are gray and appear 
somewhat papillary, evidently due to the par- 
tial breaking down of tissue which finally be- 
comes complete in the ragged yellow areas. 
Microscopic diagnosis: Solid carcinoma of the 
ova^)^ Note: The complete lack of any 
detectable architecture and of any tj^se of 
differentiation of the cells making up the tumor 
may lead one to designate this growth as an 
'embrjmnar type of carcinoma.” 


This tumor has also been called by some 
pathologists an atypical granulosa-cell tu- 
mor (Fig. 1). 



Fig. 1. Case 2. Typical low-power photomicro- 
graph of malignant epithelial ovarian tumor show- 
ing embryonal characteristics. The cells are loosely 
and indefinitely arranged, and show variability in 
size, shape, and intensity of staining. 

On the eleventh post-operative day high 
voltage roentgen therapy was started, 
because of the malignant nature of the 
tumor. The patient received 800 r (air 
measurement, 200 kvc,, 0.75 mm. Cu plus 
2 mm. Al) to each of four portals, 12 X 17 
cm. about the pelvis, and to two portals, 
7 X 18 cm. over the retroperitoneal re- 
gions, in three successive daily exposures, 
giving two portals 200 or 300 r each per 
day. Since she calipered 14 cm. from front 
to back recumbent, the estimated dose to 
the remaining ovary, assumed to be in the 
mid-pelvis, was 640 r. With this quantity 
of radiation the patient did not menstruate 
for two years. 

Two months following irradiation the 
patient had severe hot flashes which were 
relieved by applying 300 r with the same 
technic as above to each of two temporal 
fields over the pituitary gland. She was 
followed in the Tumor Clinic at regular 



542 


RADIOLOGY 


three-month intervals, where she showed 
steady improvement. In the meantime 
she was married, but believed herself 
sterile. After an interval of amenorrhea 
for two years, she had three normal periods 
in February, June, and August of 1936, 
and a four months’ pregnancy was diag- 
nosed in February, 1937. Since the 
obstetricians predicted a normal course 
and infant, she was allowed to go to term. 
The pregnancy and delivery were without 
incident and a normal female infant, 
weighing 6 pounds 4 ounces, was born in 
July, 1937. The mother and child remain 
in perfect health at present (November, 
1938) , and the child is normal in every way. 
The mother has had three normal men- 
strual periods — in March, September, and 
November, 1938. 


SUMMARY 

1. The first patient demonstrated an 
unusual loss of immunity to serious cu- 
taneous and subcutaneous infections defi- 
nitely related to ovarian dysfunction, and 
a marked resistance of a microscopically 
normal ovary to roentgen rays. 

2. A five-year clinical cure of a malig- 
nant epithelial ovarian neoplasm in a 
young woman is reported. This patient 

, became pregnant after being amenorrheic 
/ for two years following post-operative 
roentgen therapy, and gave birth to a 
normal child. 


4800 Friendship Avenue 
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DISCUSSION 

Milton Friedman, M.D. (New York 
City) : The ovary is essentially a radio- 
sensitive organ but under certain condi- 
tions it is radioresistant. The ovary of 
young women is radioresistant and requires 
considerable radiation to castrate perma- 
nently. However, the age of the patient 
is not always an indication of the potency 
of the ovary. 

It is not uncommon to have women con- 
tinue to menstruate beyond the age of 
50 or 55. I recently observed a 70-year- 
old woman who had had an apparent 
menopause (cessation of menses), but with- 
out symptoms, twenty years ago at the 
age of 50. She complained of recurrent 
uterine bleeding, and was found to have 
corpus carcinoma. Her uterus, and both 
tubes and ovaries were removed. She im- 
mediately went into a typical menopausal 
picture of nervousness, hot flushes, etc. 
In this patient there probably was a con- 
tinuation of ovarian activity beyond clini- 
cal menopause. 

The frequent absence of menopausal 
symptoms after the cessation of menstrua- 
tion is, in many instances, suggestive 
evidence of residual ovarian activity. It 
is not uncommon in those patients to find 
on bio-assay that there is some residual 
estrin present in the blood and urine, and 
that the prolan does not increase com- 
pensatorily. 

The clinical importance of this point 
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arises when we are castrating a woman 
near tire age of menopause for marked 
benign breast hyperplasia or marked cystic 
disease of the breast causing symptoms of 
discomfort. A simple castration dose, 
under those circumstances, will occasion- 
ally not be followed by a complete resolu- 
tion of the breast hyperplasia, and it has 
been our experience, or our conclusion, 
that a double castration dose is necessary — 
at least 800 to 900 roentgens delivered to 
the ovary — in order to completely eradi- 
cate all ovarian activity. We have prob- 
ably all seen other instances in which a 
larger dose than usual was found necessary 
to eradicate a particular ovary. 

Further evidence of the persistence of 
ovarian activity post-menopausally is 
found in women who have carcinoma of 
the breast and at the same time cystic 
disease. Colonel Whitmore, in his exhibit 
upstairs, displays one such case of a 70- 
year-old woman who has a carcinoma of 
the breast together with cystic disease. 
In that breast are also found areas of 
lobular hyperplasia of the terminal buds, 
suggesting active estrin influence. When 
you examine the epithelial lining of the 
more or less quiescent cystic areas, you 
find marked evidence of proliferation. 
This does not imply that the estrin was 
responsible for the epithelial proliferation 
in such cystic areas, but it is likely that 
had that patient been deprived completely 
of any estrin influence on the breast, either 
at physiologic menopause or by castration, 
the total amount of epithelial hyperplasia 
would have been considerably diminished. 

Hyman I. Teperson, M.D. (Brooklyn, 
N. Y.) : I might add that it has been my 
experience — and probably some of you 
have had a like experience — that in cases 
in which women are subjected to radium 
treatment preceded by curettage for hyper- 
plasia of the endometrium, in order to 
suppress their menstrual function, a num- 
ber of these cases did not respond to the 
radium treatment. 

These cases were subsequently sent to 
us by the gynecologist who performed the 


operation and radium insertion, for addi- 
tional radiation to the pelvis. We have 
noted that some of these cases did not 
respond as expected. 

A repetition of a course of therapy at 
some interval likewise gave discouraging 
results. 

It had occurred to us that, as Dr. 
Jenkins^ has brought out this morning, 
there must be some inter-relationship be- 
tween glandular functioning. We have 
investigated some of these cases in relation 
to thyroid and adrenals. We have found 
a number which proved to be hypothyroid 
cases, some were hyperthyroid, and in one 
case we found a hypofunction of the adren- 
als. 

The complementar}' administration of 
thyroid to these hypothyroid cases im- 
mediately gave a response which we should 
have received with radiation therapy alone. 
These women who previously had not 
ceased their menstruation with radiation, 
both radium and x-ray, immediately re- 
sponded and ceased their activity after 
thyroid or adrenal therapy, as the case 
might have been. 

Henry Schmitz, M.D. (Chicago) : The 
presentation of this paper has a great deal 
of scientific interest. One might say that 
it is against all known biological laws that 
recoveries occur as described. However, 
such a single instance does not prove the 
law, but rather an exception. May I cite 
a case which bears on this subject. 

A young woman had a chronic cervicitis 
and Avas treated at another hospital with 
radium, which brought about amenorrhea. 
About six years afterward this woman, 
without ever menstruating, became preg- 
nant. She AA^as then delivered at term by 
Caesarian section, due to fibrotic stenosis of 
the cervical canal. Five years later she 
again became pregnant, though she had 
not menstruated. In other Avords, here 
Avas a patient Avho had a permanent radia- 

* "The Treatment of Hyperthyroidism with a Con- 
sideration of Other of the Ductless Glands as a Trigger 
Mechanism; Based upon the Observation of 360 Cases ” 

F-A.C.P. RADiorocy, 

32, 340-346, March, 1939. 
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tion amenorrhea and, in spite of that, be- 
came pregnant tmce. 

The structures in the ovary which we 
must consider in the radiation therapy are 
three: the primary’' folhcle, which is a 
resting folhcle ; the matming folhcle, which 
is differentiating, and finalty the matured 
folhcle, which has reached complete growth 
maturity. The apphcation of radiations 
destro 3 'S the maturing follicle first, the 
resting primary'’ folhcle next, and the 
mature folhcle, or corpus luteum, last. 

If, for instance, the radiation is given 
during the last half of the menstrual cycle 
when the folhcle has matured, one may be 
sure that the patient is going to menstru- 
ate, but she -will probably not menstruate 
the month afterward, as follicles will not 
mature an}’- more. 0\mlation ^viU there- 
after not occur again because all the folh- 
cles, the resting and maturing ones, -will 
have been destroyed by the x-ray. If 
menstruation recurs later on after one or 
more years, it must be assumed that the 
primary folhcles had not been totally 
destroyed and, therefore, re-exert their 
function. 

The fact that an apparently healthy 
child has been bom of a woman whose 
ovaries had been subjected to radiation 
does not mean that the next generation of 
this child, when he or she may have off- 
spring, may not show mutations and mal- 
formations due to radiation injuries of the 
chromosomes or genes of the ovum. 

Therefore, it is extremely important to 
be sure that when we do castrations we do 
them as perfectly as we can; rather use a 
much larger dose than we would ordinarily, 
than to subject the patient to the possi- 
bility of having a child bom after the ir- 
radiation of the ovar}^ 

Another point I wish to discuss has to do 
with the influence of endocrines on the 
breasts, which is so often brought up. The 
breast is entirely under the function of the 
hormones of the ovaiy- as well as the 
pituitary. ^ The hormones of the pituitary 
are the follicle-stimulating and the luteiniz- 
ing hormones. The foUicle hormone brings 
about development of the primary- ovarian 


follicle and the luteinizing hormone causes 
the granulosa cells to luteinize. Pro- 
hferating and secreting changes are rhyth- 
mically developed in the functionating 
epithehum of the breasts as in that of the 
. endometrium. 

If a patient has been castrated, whether 
surgically or radiologically or has passed 
the menopause, the folKcle-stimulating 
hormone alone remains active. The hor- 
mone may be extracted from the urine and 
blood. And this hormone is responsible 
for the development of the flaccid small 
breasts seen in mature women to the larger 
and full breasts seen during the periods of 
senihty or after castration. 

The amounts of folhcle-stimulating and 
luteinizing hormones thrown into the body 
during ovulation are so small that they 
cannot produce permanent prohferations 
if functions are normal. Hence one need 
not worry to use the hormones in substitu- 
tion therapy. 

The luteinizing hormone may be more 
important in the pathology that one sees 
in the breasts. 

Gentz Perry, M.D. (Evanston, 111.): 

I did not expect to report this case but 
Dr. Jacox’s very interesting and practical 
paper prompts me to add this case report. 

The case I -wish to report was a young 
colored woman, Mrs. A. L., referred to me 
by a local physician, for radiation therapy 
of the breast carcinoma which the path- 
ologist reported as an ordinary adeno- 
carcinoma. At that time the patient was 
36 years of age. She had been married 
13 years and had been pregnant twice, -with 
a miscarriage about the fomth month each 
time. Both blood and spine Wassermann 
tests were negative. The carcinomatous 
development had been going on for about 
five months and was quite well advanced 
with beginning ulceration of the carcinoma- 
tous mass, which was about six by seven 
centimeters in size. There were two pal- 
pable axillary lymph glands on that side. 

We gave the patient 6,463 r through five 
portals of entry — 200,000 kv. — ^using a 
Thoraeus filter equivalent to 2 mm. of 
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copper at 50 cm. distance. That radiation 
therapy, by the way, caused axillary 
nodes to disappear entirely and reduced 
the size of the tumor mass very mucli, but 
it was immediately followed-up — as we do 
in all cases — by simple raastectom}'-, a 
surgical removal of tire remainder of the 
mammary gland only rvithout invading the 
axilla. 

The end-results appeared to be an eradi- 
cation of tire carcinomatous invasion, and 
following the stereotype plan of trying to 
prevent recurrence, we gave 500 r of 200 
kv. through the same Thoraeus filter to 
each of the ovaries, with the idea of, at 
least partially, sterilizing the patient or 
bringing on the menopause. 

About seven months after treatments to 
her ovaries, which were given after she had 
had her mastectomy, she again menstru- 
ated and kept on menstruating regularly 
for four months until she again became 
pregnant and was delivered of a normal 
full-term baby weighing 6 pounds 3 ounces, 
that is now approximately seventeen 
months old. The child is perfectly normal 
and one of the features of the case that was 
rather agonizing to us physicians was that 
the mother persisted in nursing the baby 


on the other breast, which she did for some 
three months. 

She has not shown any signs of recur- 
rence and is again menstruating normally. 
Her age at the present time is 41 years. 
Her healthy child now weighs about 
twenty-eight pounds. 

Harold W. Jacox, M.D. (closing): I 
wish to thank the discussants for their 
help. I really did not realize there was 
this much interest. 

i could not give all the references in the 
paper; I tried to collect as many cases as 
I could that bore on this subject. How- 
ever, Dr. Schmitz has raised such a perti- 
nent question I would like to add this. 

He said we do not know what is going to 
happen to the second generation. That is 
perfectly true. The work has been done 
on rats and other laboratory animals and 
that is a fine thing; we ought to know 
about that. But we do not know what 
effect alcohol and certain poisons are going 
to have on the second generation, either. 
Perhaps poisons and irradiation act some- 
what the same in producing these later 
damages. 



A PLEA FOR THE MORE FREQUENT USE OF THE LATERAL ROENTGENOGRAM 

IN THE DIAGNOSIS OF PREGNANCY 

By MAXIMILIAN J. HUBENY, M.D., F.A.C.R., F.A.C.P., and PERCY J. DELANO, B.S., 

M.D., Chicago 

From the Department of Roentgenology of the Cook County Hospital 


J A S early as 1896, the roentgen ray was 
^ suggested as an aid in the diagnosis 
^ of pregnancy, but early attempts in 
this direction were rather disappointing. 
According to Case (1), Levy-Dorn, in 
1897, showed the skull of a fetus in a 
roentgenogram, but exposures with the 
technic then available often required an 
hour and a half, or more! 

So httle was known about the roent- 
genographic characteristics of pregnancy 
that, in 1908, Bouchacourd concluded that 
the demonstration on a plate of a fetus in 
ntero, might well be considered a sign of 
fetal death. 


According to Hess (2), ossification of the 
fetal skeleton begins at the seventh week. 
Jungmann, by the use of the Potter-Bucky 
diaphragm, has recognized pregnancy as 
early as the eighth week. 

Bartholomew, Sale, and Calloway, from 
repeated examinations, have decided that 
diagnostic films can be expected in about 
one-third of the cases, by the beginning of 
the fifth month. 

Though the use of the roentgen ray is 
frequently stressed to-day for its value in 
earl}"- diagnosis (3), yet the Aschheim- 
Zondek test, with its approximate 97 
per cent accuracy, would seem to render 



Fig. l-B. 

acromn\inviniP'hpnrf'^^*Alif,^i.n Pclvis, but no accompanying skeleton. Also, a fetal skeleton present without 
head o'f which shows in pelvic inlct!^ ^ probably due to movement of the unfi.xed parts of the fetus, the 
I-ig. l-B. Study of films A and B clarifies doubt of multiple pregnancy. 
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most unwise the employment of such 
hazardous procedures as pneumoperito- 
neum and the injection of contrast material. 

Brault (6) urges more frequent exam- 
inations and believes the effect of the rays 
on tlie fetus to be negligible. Moloy 
and Swenson (2) estimate the total radia- 
tion reaching the ovary and developing 
fetus, from the average series of films, to 
be 5.3 r. Eisaman (8) and Reinberger 
and Russel (5), in comprehensive reviews 
of the subject, urge more intensive study of 
pregnancies through roentgenograms, but 
inject a timely note of warning as to the 
limitations of this type of examination. 

In reviewing large numbers of films in 
pregnancy cases at the Cook County 
Hospital, we have been repeatedly struck 
with the vast amount of information to be 
gleaned from the lateral projections, and 
have thought the matter worth comment- 
ing upon, since, until rather recent times, 
the lateral projection has received some- 


what less attention in the literature than 
the supine and prone positions, or stereo- 
scopic elaborations of each. 

Shafer (7) has often emphasized the 
value of the lateral view, and Pickhan (4) 
has worked with increasing filtrations in 
the lateral position, using in some cases as 
much as 0.6 mm. of copper to determine 
what could be done by making the ray 
more penetrating. Sante (11) calls at- 
tention to definite advantages possessed 
by the lateral views. Roberts (9) illus- 
trates a striking case in which a lateral 
view shows a triple pregnancy: two of 
the heads lie in the same vertical plane and 
must indeed have led to ambiguity in an 
anteroposterior scout film. 

In the early months, while the fetal 
skull or other identifiable part is still 
within the maternal pelvis, the antero- 
posterior, or in some' cases the prone, posi- 
tions are doubtless the ones of choice. A 
lateral view here would merely mask the 



Fig 2- A. 
Fig. 2-B. 


Fig. 2-A. 

No definite findings of pregnancy. 

Twin pregnancy demonstrable; one breech in 


Fig. 2-B. 


pelvis, one in fundus; heads together. 
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fetal outline beneath the dense shadows 
of the innominate bones. Goethals (10) 
interprets stereoroentgenometric results 
with the aid of a dummy. 

It is in the later months, when the fetal 
parts have risen out of the pelvis, that we 
have found increasing utility in the lateral 
exposure. 

Certain technical procedures, in connec- 
tion with roentgenography in pregnancy, 
have come to be a part of our routine, 
because their value to us has been so fre- 
quently evident. First, the abdominal 
binder has come to be considered rather 
indispensable. We prefer it to other 
methods for compression of the abdomen 
and immobilization of the fetus. The 
prone position we dislike for later cases, 
since it is not without danger, and we 
believe the same principle applies in lesser 
measure to the practice of employing a 
pneumatic compression bag. Next, we 


instruct the patient to take a breath and 
hold it; we then wait about two seconds 
before making the exposure. We have 
found this device one of the best for stilling 
fetal movement. 

In addition to the anteroposterior and 
lateral views, we often take one or more 
obliques. 

Three cases are illustrated here in 
which the diagnosis probably would have 
been missed had we had only anteropos- 
terior views. It might be mentioned, in 
passing, that the complete series taken in 
the larger diagnostic clinics are often dis- 
pensed with in smaller centers, and one 
film, which is usually an anteroposterior, 
taken. This is regarded as a scout film, 
and the most informative of any which 
could be employed. It is to this use of the 
anteroposterior view that we call particu- 
lar attention. 

In Figure 1, A and B, we are illustrating 
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a twin pregnancy. The anteroposterior 
view shows the head of one, and the thorax 
and tnajoT portion of the spine of the other 
fetus. Very misleading! The lateral view 
shows the true state of affairs, in a rela- 
tively advanced case. 

The second set of illustrations, Figure 
2, A and B, shows an anteroposterior view 
which is essentially negative, so far as 
definite erddence of fetal parts is concerned. 
The diagnosis of pregnancy would probably 
be altogether missed from this film alone. 
The lateral indicates a twin pregnancy — 
one breech in the pelvis, one in the fun- 
dus, and the heads together. This is 
probably about a six months' pregnancy. 
The history was indefinite. 

Figure 3 shows an anteroposterior view 
which we do not think is very suggestive 
of pregnancy. The lateral view again 
shows two heads with good detail. 

SUMMARY 

We believe that the lateral roentgeno- 
gram has not received sufficient emphasis 
for its value in the diagnosis of pregnancy. 
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THE COMPUTATION OF DIMENSIONS IN PLANIGRAPHY WITH MATHEMATICAL 

INSTRUMENTS 

By D. H. DRUMMOND, M.D., mid W. W. SCHMELA, M.D., 

University of Nebraska Hospital, Omaha, Nebraska 


lll^Y planigraphy we mean the visuali- 
H zation, localization, or mensuration 
of objects occupying specific planes 
in the radiograph. Certain standard con- 
ditions, namely, target film distance and 


has shown methods of graphical reconstruc- 
tion of the planes produced. In this paper 
we wish to outline methods of localization 
and plane production which are not depend- 
ent on graphical methods, and to show the 



T 



Fig. 1. Fig. 2-^. 

Fig. 1. This is a drawing of the model used in this work. It illustrates the levels of the rings, their markings, 
the markers for top and bottom, and the central mass of solder placed for localization. 

Fig. 2-j4. This shows the projection of the rings of the model when taken with target above the axis of the 
model. 


target shift distance are easily established. 
Graphical methods of planigraphy have 
been presented by Kaufman (1, 2, and 3). 
We feel that while this method is adequate 
and accurate, a more simple and more 
rapid method could be applied. When 
standard conditions are used for each case, 
mathematical tables for computation as 
well as certain well known precision instru- 
ments such as the pantograph and plani- 
meter are applicable. The derivation of 
tables and application of mathematical in- 
struments ndll be presented. 

Kaufman (1, 2, and 3) has given in three 
articles a veiy^ clear and detailed descrip- 
tion of the methods of planigraphy and 


application of the use of mathematical in- 
struments to this problem. It is assumed 
that the reader is fully conversant with the 
descriptions of Kaufman so that the 
methods and relationships produced in 
planigraphy will not be reviewed here. 

The degree of spread of a point in space 
is determined by the target shift and the 
height, h, of the point above the plate. 
Kaufman has drawn graphs to illustrate 
this relationship. For purposes of compu- 
tation the computed values for shift, S, for 
three target shifts, 7.5, 15, and 22.5 cm., 
are recorded for planes at intervals of 2 cm. 
above the plate. H, the tube height, is 
taken as 80 cm. As an aid in interpolation 
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the value ^S/ Ah for each pair of planes 
is listed. Numerically, this is equal to the 
change in shift per centimeter in the region 
and corresponds analytically to the slope 
ds/dh for the shift height curve or standard 


by wires encircling the object approxi- 
mately 2 cm. apart and parallel to the base. 
An irregular piece of solder was embedded 
in the wax for localization of objects and 
the top and bottom of the mass were 


TABLE I 

In the following tabic, h represents the height in centimeters of any plane above the level of the plate. 5 is 
the shift in centimeters produced on the plate, of the image projection, when the target is shifted T centimeters. 
5 is listed for three standard shifts of the target, 7.5, 15, and 22.5 cm. After each value of .S' there is listed AS/ Ah 
which shows the change in 5 per cm. of change of It in the region of plane height, h. This is used for interpolation, 
F is the factor by which linear measurements on the plate must be multiplied to give true linear measurements 
on the level of the plane considered the height of which is /;. is the same conversion factor for areas. In this 
table the height, It, of the target is SO cm. 


S S S 


h 

(r = 7.5) 

AS/ Ah 

(r = 15) 

AS/ Ah 

(7' = 22.5) 

AS/ Ah 

F 

r- 

0 

.0 

.09 

.0 

.18 

.0 

.27 

1.00 

1.00 

2 

.19 

.09 

.38 

.18 

.58 

.27 

.975 

.950 

4 

.39 

.10 

.78 

.20 

1.18 

.30 

.950 

.902 

6 

.61 

.11 

1.22 

.22 

1.82 

.33 

.925 

.855 

8 

.83 

.11 

1.00 

.22 

2.50 

.33 

.900 

.810 

10 

1.07 

.12 

2.14 

.24 

3.21 

.30 

.875 

.766 

12 

1.32 

.13 

2,05 

.26 

3.97 

.38 

.850 

.722 

14 

1.59 

.13 

3.18 

.26 

3.77 

.40 

.825 

.680 

16 

1.88 

.14 

3.75 

.28 

5.02 

.43 

.800 

.640 

18 

2.18 

.15 

4.37 

.31 

6,55 

.46 

.775 

.600 

20 

2.50 

.16 

5,00 

.32 

7.50 

.48 

.750 

.562 

22 

2.84 

.17 

5.09 

.35 

8.53 

.51 

.725 

.525 

24 

3.21 

.18 

6.43 

.37 

9.04 

.55 

.700 

.490 

26 

3,61 

.20 

7.22 

.39 

10.83 

.00 

.675 

.455 

28 

4.04 

.21 

8,08 

.43 

12.12 

.64 

.650 

,422 

30 

4.50 

.23 

9.00 

.46 

13.50 

.09 

.625 

.392 


This table provides a readily available chart to show the relationships between shift of points at different target 
shifts. It also lists correction factors for linear and area distortions produced by the divergence of the beams of 
x-rays. 


depth curve of Kaufman. Since the beams 
from the x-ray tube diverge, the image on 
the plate is increased by projection by a 
factor which is equal to H/{H-h). Con- 
sequently, all linear measurements on the 
plate must be multiplied by a factor which 
is unique for each plane in order to convert 
the measurements to the true distances 
in the level of the plane of the object 
radiographed. This factor is numerically 
equal to {H-h) /H and is recorded in 
Column F of Table I. The area projection 
is changed by a factor equal to the square 
of the linear change and is recorded in 
Column F-. The changes in dimensions 
due to divergence of the beam are not to 
be confused with the shift produced by 
moving the target. To illustrate the prac- 
tical use of this table, the methods of re- 
construction and determination of planes 
and localization of objects are outlined 
herein. This work was done on a wax 
model (Fig. 1). The levels were marked 


marked by small wires embedded in the 
wax. The results obtained by planigraphy 
are illustrated in Tables II and III and are 
compared with distances actually measured 
on the model. The volume was deter- 
mined by displacement of water. 

Determination of levels of the arbitrary 
wire planes was carried out by superimpos- 
ing the image of the marker on the bottom 
of the object in the two films and then 
measuring the shift of the rings which re- 
sulted (Figs. 2- A and 2-B). In the actual 
clinical use of this method it would be 
more convenient to superimpose objects 
in the same plane which were to be plane 
localized and then measure the separation 
of the base marker. Either method would 
give rise to values for shift referred to the 
base of the object radiographed (column 
Shift 6. , T able II) , The measured distance 
of the base of the object was 2.1 cm. above 
the film, therefore by use of Table I it is 
found that the base markers should have 
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a shift referred to the plate of 0.20 cm. irregular plane outlines, as would be found 
This value must be added to all the shifts in actual cases, Kaufman (2) has described 
referred to the base and give the true values a polar co-ordinate method of reconstruc- 
for the shift referred to' the plate. This is tion of the similar plane areas. This can 
recorded in column Shift p. Using Table I be done accmately and rapidly by means 




Fig. 2-B. Fig. 2-C. 

Fig. 2-B. In this the target has been shifted 15 cm,, producing a shift of the rings from their concentric 
projection in Fi^e 2-i4. 

Fig. 2-C. This shows the use of multiple exposure for plane localization. The plate was shifted so that 
circle No. 2 was superimposed in the picture. All other circles are double. 


again the values of shift from the plate and 
the values for li above the plate are found. 
Subtracting the distance of the base from 
the film the true heights of the planes from 
the base were computed, h from b. Under 
Column, ]i actual, the values measured on 
the object are recorded showing a satis- 
factory’^ agreement. 

For the determination of linear distances 
the diameters of the circles of the planes 
were chosen. In the second group in Table 
II the measured diameters are listed for 
the five rings. This is the diameter meas- 
ured on either of the two films. From 
the values already obtained for the heights, 
h, of the planes, the values of F, in Table I, 
are found by interpolation and each diam- 
eter measured is multiplied by its respec- 
tive factor. This gives the computed 
actual diameter of the rings and is in satis- 
factory- agreement with the measured 
diameters. This represents a very simple 
problem when the planes are circles. For 


of the pantograph. The desired plane is 
fovmd by the superimposition of its images, 
after which it is traced on paper. Its 
height is determined from its shift and the 
factor F interpolated from Table I. The 
pantograph arms are then adjusted so that 
a line of unit length on the tracing is di- 
minished by an amount proportional to 
factor F. Then the tracing is outhned by 
the pantograph which reproduces the exact 
linear outline of the limits of the plane 
radiographed. 

The determination of areas of planes is 
carried out in a similar fashion. The areas 
of the projected planes as seen on the plate 
are traced and their areas determined by 
means of a planimeter. If no planimeter is 
available, the area is outlined on a piece 
of good uniform paper, cut out, and 
weighed on an accurate balance. The 
weight of one square centimeter of the pa- 
per is then found and the area of the ir- 
regular surface computed. This is listed 
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in tlie tliird set of figures in Table 11 under 
area on p. From the previously computed 
heights of the planes the conversion factors 
for areas, F~, are found by interpolation 
from Table I. These are multiplied by 


The determination of volume is made 
easily now with the previously determined 
data. In the second column under the de- 
termination of volume in Table II, are 
listed the actual computed areas taken 


TABLE II 


Target Shift 7.5 cm. 


Level 

Shift b. Shift p. 

h. from p. 

h. from b. comp. h. actual 

Top 

0.85 1.05 


9.8 


7.7 7.9 

Ring 1. 

0.85 1.05 


9.8 


7.7 7.9 

Ring 2. 

0.C7 0.87 


8.3 


6.2 6.1 

Ring 3. 

0.43 0.C3 


0.2 


4.1 ' 4.1 

Ring 4. 

0.18 0.38 


3.9 


1.8 1.9 

Ring 5. 

0.00 0.20 


2.1 


0.0 0.0 


Determination of Linear Dimensions 



Level 

Dia. on p. 


Comp, actual dia. 

Actual dia. 

Ring 1. 

3.91 


3.42 


3.50 

Ring 2. 

8.79 


7.93 


7.90 

Ring 3. 

10.44 


9.66 


9.75 

Ring 4. 

10.97 


10.42 


10.50 

Ring 5. 

11.05 


10.75 


10.75 


Determination of Area of Planes 



Level 

Area on p. 


Comp, actual area 

Actual area 

Ring 1. 

12.0 


9.2 


9.6 

Ring 2. 

60.5 


49.0 


49.0 

Ring 3. 

86.0 


74.0 


74.3 

Ring 4. 

93.5 


84.2 


90.8 

Ring 5. 

95.8 


90.8 


90.8 


Determination of Volume 





Mean area Comp, thickness Vol. of vol. 

Level 

Comp, area 

of element of vol. element element 

Ring 1. 

9.2 

0.0 


0.0 

0.0 

Ring 2. 

49.0 

29.1 


1.5 

43.6 

Ring 3. 

74.0 

61.5 


2.1 

129.0 

Ring 4. 

84.2 

81.8 


2.3 

188.0 

Ring 5. 

90.8 

87.6 


1.8 

167.5 






Total, 518 c.c. 

Actual 600: Dill., 3.6% 


Localization of Points 



Shift of upper 

Shift of lower 


Ring 3 



end of solder 

end of solder 





0.66 

0.53 


0.63 


Found by measurement 

Interpolation 

upper end is 

0.2 above Ring 3 


0.3 


lower end is 

1.0 below Ring 3 


1.0 

Distance from top to ring on p. 

Actual comp. 


Found by measurement 

4. 

55 


4.28 


4.40 

Distance of bottom to ring on p. 

Actual comp. 


Found by measurement 

3 

.27 


3.14 


3.20 


This table illustrates in detail the method of computation of height of planes, linear, area and volume com. 
putations. This is worked out for a target shift of 7.5 cm. 


their respective plane areas, giving the com- 
puted actual areas of the planes. These 
are compared in the last column with the 
cross-section area of the planes measured 
on the model and are found to be in good 
agreement. 


from the values just found. The mean of 
two successive areas is then found and listed 
in the next column, representing the mean 
area of a small volume element. The 
thickness of these elements as found by the 
distance between the planes is then listed. 
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The product of the mean area of the ele- 
ment into its thickness gives the volume of 
the element. The stun of the elements 
oives the total volume of the region studied. 
This shows good agreement with the true 


from surface landmarks near the plane of 
the points studied. This is illustrated in 
the last part of Table II which shows 
localization to the top and bottom point 
of the embedded solder. These points lie 


TABLE ra 


Target Shift 15 cm. 


Level 

Top 
Ring 1. 
Ring 2. 
Ring 3. 
Ring 4. 
Ring 5. 


Level 
Ring 1. 
Ring 2. 
Ring 3. 
Ring 4. 
Ring 5. 


Level 
Ring 1. 
Ring 2. 
Ring 3. 
Ring 4. 
Ring 5. 


Shift b. 

Shift p. 

h. from p. h. from b. comp. 

h. actual 

1.72 

2.12 

9.9 

7.8 

7.9 

1.67 

2.07 

9.7 

7.6 

7.9 

1.26 

1.66 

8.0 

5.9 

6.1 

.84 

1.24 

6.1 

4.0 

4.0 

0.39 

.79 

4.05 

1.95 

1.90 

0.0 

.40 

2.1 

0.0 

0.0 


Determination of Linear Dimensions 




Dia. on p. 

Comp, actual dia. 


Actual dia. 


3.90 

3.42 


3.50 


S.7S 

7.90 


7.90 


10.44 

9.67 


9.75 


10. 7S 

10.22 


10.50 


11.00 

10.72 


10.75 


Determination of Area of Planes 




Area on p. 

Comp, actual area 


Actual area 


12.0 

9.3 


9.6 


60.4 

49.0 


49.0 


85. 0 

74.0 


74.3 


92.0 

83.0 


90.8 


95.0 

90.2 


90. S 




Determination of Volume 

Mean area 

Comp, thickness 

Vol. of vol. 

Level 

Comp, area 

of element 

of vol. element 

element 

Top 

0 

0 

0 

0 

Ring 1. 

9.3 

4.6 

0.2 

0.9 

Ring 2. 

49.0 

29.2 

1.7 

49.5 

Ring 3. 

74.0 

61.5 

1.9 

116.8 

Ring 4. 

83.0 

78.5 

2.1 

165.0 

Ring 5. 

90.2 

86.6 

1.9 164.1 

Total, 496.3 c.c. 

Actual 500; DifT., 0.7% 


Localization of Points 


Shift of upper Shift of lon-er Ring 3 

end of solder end of solder 


1.32 

1.00 

1.24 

Found b 3 - measurement 

Interpolation 

upper end is 

0.35 above Ring 3 

0.3 


lower end is 

1 . 1 below Ring 3 

1.0 

Distance from top to ring 

on p. 

Actual comp. 

Found bv measurement 

4.68 


4.30 

'4.40 

Distance of bottom to ring on p. 

Actual comp. 

Found bv measurement 

3.00 


2.82 

'3.20 


This table is the same as Table II but worked out for a shift of 15 cm. 


volume. It is felt that the use of this 
method would be applicable for studj-ing 
changes in volume of the sella, abscesses, 
and bone tumors. 

The localization of points in the obiect 
can be determined from co-ordinates of 
the marker on the base or, more accurately, 


on either side of the level of Ring 3, having 
a shift of 0.65 and 0.53, while the ring has 
a shift of 0.63. Interpolating from Table 
I, it is seen that the upper end of the solder 
lies 0.3 cm. above the plane of Ring 3, 
while the lower end lies 1.0 cm. below it. 
On tlie x-ray film the distance of the ends 
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of the solder to the nearest approach of the 
ring Avas then measured and found to be 
4.55 and 3.27 for top and bottom, respec- 
tively. These values were multiplied by 
their respective F values as computed from 
their known heights, h, from Table 1, and 
the results are 4.2S cm. and 3.14 cm., re- 
spectively. These results are found in good 
agreement with 4.40 and 3.20 as measured 
on the model. There is a slight error intro- 
duced by the fact that the planes of the 
top and bottom of the solder are not the 
same as the level of Ring 3. This error is 
small and it becomes nearly zero in films 
taken with the control beam passing verti- 
cally down through the point in question. 
The same set of computations are outlined 
in Table III for the same test object, using 
a target shift of 15 cm. 

t^en it is desired to reproduce a plane 
sharply by making two exposures on one 
film, the amount of shift for the film is 
found from Table I. Suppose a plane 
height, h, above the plate is to be radio- 
graphed. One film is taken with the target 
at Position 1 and then the target is shifted 
to Position 2, the shift being one of the 
three standard shifts. From Table I the 
expected shift for the image in plane, h, is 
read off and the plate moved over this dis- 
tance. Then the second exposure is made. 
The desired plane Avill then be exactly su- 
perimposed in the film while other planes 
will not. This is illustrated in Figure 2-C. 
It was found that best results were ob- 
tained if the first radiograph was taken 
with the target directly above the region 
to be studied. 

It was felt that the publication of Table 
I and illustrations would be an aid to those 


making use of planigraphy for exact 
measurements. Using a test object the 
dimensions of which could be accurately 
determined made it possible to check the 
accuracy of the method which, considering 
the possible errors, is quite satisfactory. 
It is our intention to apply this method to 
clinical studies and later to make a report 
of the findings. This preliminary report 
of the method was submitted with the 
hope that others could make use of Table 
I and outlined procedure. 

SUMMARY 

1. The autliors present tables for use 
in planigraphy from Avhich the necessary 
mathematical relationships can be read off 
directly. From this, the height of various 
planes can be determined for their respec- 
tive shifts on the plate. Conversely, the 
degree of shift of the plate necessary for 
localization of any given plane can be found 
when it is desired to use the double ex- 
posure method. 

2. Correction factors are listed to cor- 
rect for distortion of linear and area rela- 
tionships produced by divergence of the 
x-ray beam from the target. 

3. The use of the pantograph and 
planimeter is outlined for the rapid repro- 
duction of plane boundaries, areas, and 
the computation of volumes. 
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PLANIGRAPHY— ITS APPLICATION TO THORACIC DIAGNOSIS' 

By W. E. HOWES, M.D., Brooklyn, N. Y. 


lll^ECENT changes in the concepts of 
W the treatment of pulmonary' tubercu- 
losis, associated with the great ad- 
vances that have been made in thoracic 
surger>% sen.'e as a challenge to the roent- 
genologist, who must now, more than ever, 
diagnose and localize anatomic and patho- 
logic entities within the thorax. One way 
hy which the roentgen diagnostician can 
meet this challenge is by the application 
of the principles of body section roent- 
genographj’" ' often referred to as tomog- 
raphy, laminagraph}’-, stratisgraphy, or 
planigraph3^ 

Definition . — “Planigraphy is a method 
of roentgenographic projection of plane 
sections of solid objects” (8). This can 
be produced by the opposing excmrsion of 
the x-ray tube and the film in parallel 
planes which results in the blmring out of 
all detail except that of the images within 
the stratum of the fulcrmn of the two op- 
posed motions (Fig. 1). The amount of 
blurring depends mostly upon the ampli- 
tude and character of tHs motion (Fig. 2). 

History . — The principle was first demon- 
strated as theoretically possible in a French 
patent by Bocage (1), dated June 3, 1921. 

]Most of the early research on the sub- 
ject has been reported by Continental 
workers, namely, Vallebona (2), Barte- 
link (3), Ziedses des Plantes (4), Pohl (5), 
Grossmann (6), Chaoul (7), and others. 

Andrews in his original essay (8) not 
only described the difi'erent technical pro- 
cedures necessary* for bodr* section roent- 
genography, but also included a careful 
Wstoiy* of its development. In a later pa- 
per (9) he gave full mathematical and 
phvsical proof of the practicability of the 
planigraphic theory\ 

In this countiy, Mr. Jean Kieffer (10) 
was struck by the inability of the usual 
x-ray examination accurately to demon- 


strate pathology in the sternum. With 
this problem uppermost in his mind, he in- 
dependently worked out the principles of 
bod}* section roentgenography and de- 
signed an apparatus for its application 
which he called an “x-ray focusing ma- 
chine.” He applied for a patent in 1929 
which was granted in 1934, but it was not 
imtil 1937 that Dr. Sherwood Moore (11) 
made up a working model of Kieffer’s ap- 
paratus. Therefore, Dr. Moore’s name 
should be linked with that of Andrews as 
among the first roentgenologists in this 
country'- to become interested in the princi- 
ples and application of planigraphy. 

Apparatus . — ^The apparatus (Fig. 3) used 
in this presentation has a fixed tube target 
distance of approximately six feet. The 
tube and film move on parallel vertical 
planes with a fixed upward motion of the 
tube of 31 in., plus an additional side shift 
of four inches. The cassette carrier and 
tube are held in rigid association by a long 
bar. The focal plane of the exposure is 
changed by shifting the fulcrum on this 
rod. The amoimt of the opposite motion 
of the cassette carrier is partly dependent 
upon the relative position of the fulcrum to 
the x-ray tube and film. This particular 
Dyre of motion is efficient in making plani- 
graphic examinations of the thorax in that 
the maximum distortion is given the image 
in a vertical direction which tends to throw 
the ribs completely out of focus when they 
are not near the focal plane. On the other 
hand, the spine and heart shadows, being 
in the long axis of the motion, are not 
thrown laterally over the lung-fields. Zied- 
ses des Plantes (4), Andrews (9), and 
Kieffer (10) have shown that spiral motion 
is best in obliterating shadows above and 
below the focal plane, this being particu- 
larly true in sectional x-rays of the skull. 

Thorax — ,4 Model for Planigraphic 
Study . — The thoracic cage makes an ex- 
cellent model for planigraphic study in that 


• Presented before the American Medical Association, 
ect. on Radiology. June. 193S. 
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it is made up of a proportionately radio- 
transparent medium, the lungs, wliich are 
encased in a bony framework of spine, ribs, 
and sternum, wliile centrally within the 
mediastinum lie the heart, great vessels, 


the inability of a more exact anatomical 
differentiation. Planigraphic views often 
differentiate between bronchus, pulmonary 
vein, and pulmonary artery (7). 

Indications for- Planigraphy . — ^The 



Fig. 1 [tipper left). Schematic drawing demonstrating the theory of the planigraphic principle in one plane. 

Plane A, above focal plane; 

Plane B, below focal plane. 

Fig. 2 [upper right). Schematic drawing demonstrating the type of motion used. 

Ai — Bi, Ai — Bi — line in focal plane; 

Pi, Pj — ^point outside of focal plane. 

Fig. 3 [lower left). Schematic drawing illustrating mechanics of the apparatus used. 

Fig. 4-A [lower right). Schematic figure, lateral view of chest, demonstrating relative position of bullet in 
anterior mediastinum with planes of radiography. 


nerves, and glands. In the usual x-ray 
exposure these anatomical parts are su- 
perimposed to a varying degree, depending 
upon the projection of the central beam. 
Because of this superimposition of shad- 
ows, roentgenologists have devised the 
terms “hilum,” “root branch,” “peri- 
bronchial markings” etc., to make up for 


planigraphic film has no more detail than 
the usual x-ray exposure and added thereto 
is the accumulated blurring of shadows 
above and below the desired plane. The 
examination is of value only provided it 
has certain advantages over the routine 
examination, which should consist of more 
accurate localization, better anatomical 
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differentiation, and a clearer demonstra- 
tion of certain pathological entities. 

Localization of an opaque foreign body 
within the mediastinum makes an interest- 
ing subject to prove the effectiveness of 


the planigraphic principles (Fig. 4-^). 
Three planigraphic sections of the thorax 
are shown: dorsoventral with the plane 
6 cm. posterior to the anterior chest wall, 
showing the bullet in focus (Fig. 4-5); 



Fig. 4-B {upper lejt). Planigraph at G cm. level; bullet in focus. 

Fig. ■i-C {upper ceuler). Planigraph at 8 cm. level, 2 cm. posterior to bullet. 

Fig. •i-D {upper rtght). Planigraph at 15 cm. level, 9 cm. posterior to bullet. 

Fig. .>.4 (/rarr /e/(). X-ray film. 

Fig. 5-B {!o7L'er right). Planigraph at 9 cm. level. Two areas of consolidation in right upper periphery, 
each with central cavity. 
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dorsoventral with the plane 8 cm. pos- 
terior to the anterior chest wall, showing 
distortion of the bullet shadow from shift- 
ing the focal stratum posteriorly by 2 cm. 
(Fig. 4-6") ; ventrodorsal with the focal 


Mrs. F. R., aged 32 years, whose present 
illness dates back two years following 
hemoptysis. Repeated x-ray examinations 
in many institutions demonstrated no 
pulmonary pathology (Fig. 5- A). After 



Fig. G-/4 {tipper left). X-ray film; advanced bilateral pulmonary tuberculosis. 

Fig. 6-B (tipper center). Planigraph at 11 cm. level; multiple cavities in left apex. 

Fig. 6-C (tipper right). Planigraph at 13 cm. level; large cavity, left apex, in focus. 
Fig. I-A (lower lejt). X-ray film; hydropneumothorax right. 

Fig, 7-5 (lower center). Planigraph at 8 cm. level. Note interlobar pleural thickening. 
Fig. 7-C (lower right). Planigraph at 12 cm. level. Note cavity, right apex. 


plane 15 cm. posterior to the anterior chest 
wall, showing complete obliteration of the 
bullet shadow in this plane, some 9 cm. 
posterior to that of the bullet (Fig. 4-J9). 

Tuberculosis . — Up to the present time 
the greatest usefulness of planigraphy has 
been developed in the field of pulmonary 
tuberculosis. Its treatment differs greatly 
if the process is made up of localized pro- 
ductive lesions, or has progressed into ex- 
tensive fibrotic changes about a hidden 
cavity. Often most exacting roentgen ex- 
aminations fail to disclose the true nature 
of a lesion, as illustrated by the following 
summary; 


a second episode of hemoptysis she was 
told that she had a lesion in her right lung, 
although this was not definite. Her right 
phrenic nerve was crushed in 1936. She 
then entered a tuberculosis sanatorium 
where she gained 20 pounds in weight un- 
der conservative treatment. Bronchos- 
copy demonstrated no bronchial ulcera- 
tion as a cause of persistently positive 
sputum. In 1938, at a second tubercu- 
losis sanatorium, a small productive lesion 
2 cm. in diameter was finally discovered 
in the right second interspace. A plani- 
graph at 9 cm. disclosed two tuberculous 
consolidations in the right upper periphery, 
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each Tdth a small central ca^-it}^ (Fig. 
o-B). 

"^Tien lesions are bilateral or there is ex- 
tensive pathology' overl 3 nng ca^nties (Fig. 
6--4), sectional ^iews tend to bring out the 
extent of the process and are often instru- 


mental in demonstrating unsuspected areas 
of capitation (Fig. G-B). As a result, de- 
cision as to the choice of procedure to be 
carried out in an}' indipidual case, must 
often rest upon the findings of these sec- 
tional piews (Fig. 6-C), namely, whether the 
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patient should be treated by bed rest, phren- 
ectomy, collapse therapy, or thoracoplasty. 

After pulmonary collapse, it is often 
necessary to determine whether all cavities 
have been compressed, and the following 
illustration, that of Miss J. I., aged 29 


visualized a residual cavity in this area 
(Figs. 7-B and 7-C).. ' . 

After thoracoplasty, it is important to 
determine definitely whether or not the 
ca\dty has been compressed. The case of 
F. H., aged 31 years, who had a pneu- 




Fig. lO-A {upper lefl). X-ray film: leukemia; ex- 
tensive bronchopneumonic consolidations, both bases. 

Fig. 10-B {upper right). Planigraph at 12 cm. 
level, demonstrating elongated cavities, both bases. 

Fig. 10-C {lower left). Photograph of lung, demon- 
strating e.xtensive bronchiectatic dilatations of all 
lower bronchi. 

years, demonstrates high apical pleural ad- 
hesions preventing collapse of the apical 
zone (Fig. 7-A). Planigraphic studies 


molysis in 1935, followed by thoracoplasty 
in 1937, demonstrates this. An x-ray film 
showed what appeared to be compression 
of the cavity (Fig. S-A), but planigraphy 
at the 12 cm. level (Fig. 8-B) definitely 
demonstrated a large residual cavity in the 
right upper lobe with a fluid level in its 
lower third. 

Adhesions . — Often collapse therapy is 
only partially successful due to the pres- 
ence of adhesive bands, and their more ac- 
curate localization becomes necessary. The 
illustrated case of N. T., male, aged 23 
years, demonstrates a band extending from 
the collapsed apex to the superior medias- 
tinum close to the aortic arch (Fig. 9-A). 
Its anterior position is well demonstrated 
by the planigraphic view at the 12 cm. 
level (Fig. 9-B). 

Bronchiectasis . — It is often difficult to 
visualize bronchiectasis on an x-ray film 
without the aid of lipiodol (Fig. 10-A). 
The following illustration is of a case of 
lymphatic leukemia complicated by an ex- 
tensive bronchiectasis. Planigraphy at the 
12 cm. level clearly demonstrates elongated 
cavities with slightly scalloped edges in 
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the course of both the right and left lower of the lower main bronchi, which were 
bronchi (Fig. 10-B). Autopsy disclosed partially filled with a thick muco-piuulent 
tremendous bronchiectatic dilatation of all exudate (Fig. 10-C). 
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rw/fow.— Planigraphy not only aids in ll~A) is included to demonstrate the 
more accurate localization of tumors, but abrupt interruption in the course of the 
has helped in determining the rate of entering bronchus (Fig. 11-^). 
groudh or diminution in size at given levels. M elaslatic M a%?wncy.— Sectional views 

One case of a large pulmonary tumor (Fig. not only bring out metastatic lesions not 
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(B) Planigraph at Is'ltmJevel. demonstSgSSon‘T^^^^ pulmonitis, right. 
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therapy to the chest and the development 
of pleural pulmonitis, the amount of fibro- 
sis, atelectasis, and pleural thickening may 
result in such density that detail by ordi- 
nary methods becomes impossible. This 
is best illustrated in the case of Mrs. I. M., 
ao-ed 46 years, who received extensive pre- 
and post-operative radiation therapy for 
carcinoma of the right breast (Fig. 14-A). 
The planigraphic view at the 12-cm. level 
clearly outlines the tracheobronchial tree 
(Fig. 14-5). 

Superior Sulcus Tumor. — K case of left 
superior sulcus tumor'is included. The pa- 
tient was A. K., aged 81 years, whose chief 
complaint was severe pain extending down 
the left arm. The mass, though sharply 
demarcated, was so obscure on the ordi- 
nary film (Fig. 15-A), that it was entirely 
overlooked on a pre\dous routine x-ray 
examination. Planigraph clearly demon- 
strates the tumor and its relationship to the 
lung apex (Fig. 15-5). 

Superior Mediastinal Tumor . — One 
case of superior mediastinal tumor is 
shown— a proven carcinoma of the thyroid 
(Fig. 16-A). The patient was Mrs. L. F., 
aged 53 years. The planigraph demon- 
strates most clearly the encroachment of 
the tumor mass upon the intrathoracic 
trachea, and the miliary metastases in 
both lower lung-fields (Fig. 16-5). 

Rib Tumor . — ^The rib tumor (case of E. 
B., aged 16 years), is certainly shown in 
greater detail on theBucky film (Fig. 17-A). 
On the other hand, the large pendulous 
mass and its relation to the other thoracic 
structures is better demonstrated on the 
planigraphic films (Figs. 17-5 and 17-C). 
The pneumothorax about this tumor was 
produced in an attempt to needle biopsy 
the mass. 

Sternal Pathology . — Metastatic involve- 
ment of the manubrium is always difficult 
to interpret on the flat film (Fig. 18-A). A 
lateral planigraph, taken near the mid-line, 
shows how the mass involves the sternum 
in its upper internal aspect (Fig. 18-5). 


SUMMARY 

The history, definition, and technic of 
planigraphy are summarized. 

The application and indications for 
planigraphy in the roentgen study of the 
thorax are discussed. 

Planigraphic principles are demonstrated 
by the locahzation of a foreign body in the 
anterior mediastinum. 

Indication for sectional x-ray studies of 
the thorax are discussed in conjunction 
with tuberculosis, pleural adhesions, bron- 
chiectasis, lung tumor (primary), metastatic 
lung tumor, pleural pulmonitis, superior 
sulcus tumor, superior mediastinal tumor, 
rib tumor, and sternal pathology. 

152 Clinton Street 
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MYOSARCOMA OF THE STOMACH 

REPORT OF TWO CASES 

By LEWIS G. ALLEN, M.D., and P. E. HIEBERT, M.D., Kansas City, Kansas 


^PHE diagnosis of a gastric malignancy 
11 of the carcinomatous type is made 

with fair ease and accuracy, with the 
facilities and methods of procedure now at 
hand in the examination of the stomach. 
This statement, however, cannot be made 
regarding the sarcomatous gastric lesion. 
The explanation for this fact is, no doubt, 
due to the infrequent occurrence of gastric 
sarcoma and the various types of involve- 
ment of the stomach wall, as well as the 
distribution of the lesion in the stomach. 

The literature of sarcoma of the stomach 
begins with a case report by Bruch (2) in 
1847, followed, in 1862, by a report of two 
cases of myosarcoma of the stomach by 
Virchow (12). John Douglas (4), in a 
study of the literature, found 230 cases up 
to 1920. In a more complete report, D’Au- 
noy and Zoeller (3) found 335 cases up to 
and including 1929. From 1929 to 1936, 
Glenn and Douglas (7) found 36 additional 
cases reported, bringing the total to 371. 
From 1936 to the present, 12 additional 
cases appear in the literature, bringing the 
grand total to 385, including the two cases 
reported herein. 

Ewing (6) states that sarcoma of the 
stomach constitutes about 1 per cent of 
the gastric malignancies. Masson (10), at 
the Mayo Clinic, reports 13 cases in 2,067 
gastric malignancies. Pack and McNeer 
(11) report five cases of sarcoma of the 
stomach in 400 malignant gastric lesions. 
These figures agree fairly well with Ewing’s 
statement. 

Various estimates of the frequency of 
myosarcoma have been made. Lubarsch 
(9) believes 16 per cent of all sarcomatous 
lesions of the stomach are myosarcoma. 
D’Aunoy and Zoeller (3), in their report of 
335 cases of gastric sarcoma, in which a 
complete histologic study was made of 100, 
classified 8 per cent as myosarcoma. Bal- 
four and McCann (1) , in a report of 54 cases, 


found 6.7 per cent myosarcoma. That the 
correct percentage is near an average of 
these figures is indicated by a comparison 
of the total number of reported cases of 
sarcoma of the stomach with the number 
of myosarcomas reported, which gives the 
incidence of myosarcoma to be 11.4 per 
cent. Hence, it would appear that ap- 
proximately one in a thousand malignant 
lesions of the stomach is a myosarcoma. 

Edwards and Wright (5), in a review of 
the literature, found 38 cases of myosar- 
coma reported up to 1 933. Since that- time, 
a review shows four additional cases have 
been reported, so that, including the. two 
cases reported herein, it would appear that 
a total of 44 cases are on record. 

The myosarcomatous lesions of the 
stomach are frequently similar histologi- 
cally to the spindle-cell sarcoma, the neuro- 
sarcoma and the fibrosarcoma. Frequently, 
two types of cells are represented in one 
lesion. The muscle cells may contain a 
considerable amount of hyaline and thus 
simulate the cells of a fibrosarcoma. Ewing 
(6) explains that it is not unusual to find 
cells of neural origin in a myosarcoma, as 
was true in Case 2 herein. Myosarcoma 
has been found in all portions of the stom- 
ach ; on the greater curvature as well as on 
the lesser, at the pylorus and pars media 
but rarely in the cardia. In its relation to 
the stomach wall, it may be endogastric 
(submucosal), intramural, or exogastric 
(subserosal). The tumor itself may be 
pedunculated or sessile. 

Ulceration or central degeneration of 
the tumor may lead to hemorrhage in the 
endogastric or submucosal type of lesion. 

A study of the gross pathology convinces 
one that a typical roentgenologic appear- 
ance should not be expected. That it will 
be difficult and at times impossible to 
differentiate the lesion from a carcinoma 
is also true, though, as Kessler (8) points 
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out, smoothness of contour of the tumor 
should suggest sarcoma and he advises that 
sarcoma should be considered when a tu- 
mor is found on the greater curvature, par- 
ticularly if the typical saucer-shape de- 
formity of carcinoma at this site is lack- 
ing. 

The endogastric, pedunculated or sessile, 
tumor generally has a round form, the 
borders of which may be smooth or ulcer- 
ated. The adjoining walls are not infil- 
trated and there is a relative mobility of 
the tumor in regard to the gastric wall. If 
the tumor is pedunculated, there may be a 
persistent notch corresponding to the im- 
plantation of the pedicle. There is, as a 
rule, little or no interference with peristal- 
sis. The sessile type of tumor on the 
greater curvature stomach wall is usually 
convex in contrast to the crescentic de- 
formity of carcinoma of the stomach. 

The exogastric, sessile or pedunculated, 
sarcoma of the stomach produces a smooth, 
regular, extrinsic filling defect of the stom- 
ach or a compression of the neighboring 
abdominal organs. A cone of contraction 
at the site of the pedicle may be found, and, 
when the tumor is manipulated, the effect 
on the gastric wall is demonstrated. 
Mucosal ulcerations are rare; central 
degeneration and necrosis of the tumor 
may lead to ulceration. 

The intramural type of involvement of 
the stomach wall, which rarely occurs, is 
truly infiltrative and produces no deform- 
ity, not unlike a carcinomatous lesion. 

The two case reports which follow are 
representative as to tumor type of the 
endogastric myosarcoma and an exogastric 
neuromyosarcoma. In the latter case there 
was calcification of the tumor mass which 
we believe, from our study of the literature, 
to be a singular finding. 

Case 1. C. M. J., a patient of Dr. C. C. 
Nesselrode, white male, aged 28, had as 
chief complaints weakness, hematemesis, 
and nausea. The family history was nega- 
tive. Of interest in the past history was 
the fact that eight months before the pres- 
ent illness, while the patient’s stomach was 
empty, he ate persimmons and shortly 


thereafter drank water before eating any 
other food. 

The onset of symptoms was seven 
months prior to his admission to the hos- 
pital, with increasing fatigue, pallor, and 
tarry stools. The patient was somewhat 
short of breath on exertion but had a good 
appetite and complained of no discomfort 
nor pain of any type. These symptoms 
gradually subsided. On Feb. 17, 1937, his 
employer sent the patient to his physician 
because of pallor, and his hemoglobin was 
found to be 25 per cent (Sahli). Hospitali- 
zation was advised. After hospitalization, 
symptoms of hematemesis, epigastric dis- 
tress, marked general weakness, repeated 
vomiting, and abdominal tenderness ap- 
peared. 

Physical examination revealed a pale, 
weak, dehydrated, white male, about 30 
years of age, lying in bed in apparent com- 
fort. The temperature was normal, pulse 
90, and respiration 22. The lips and 
tongue were almost white and the scler$ 
were unusually pale. The pupils were 
regular, equal, and reacted to light. There 
was a marked oral sepsis. There were no 
heart murmurs; neither were there any 
rales nor areas of dullness over either lung- 
field. An area of tenderness and rigidity 
was present in the hypogastrium. No 
masses were palpable ; no adenopathy nor 
abnormal reflexes were found. 

Laboratory report Hemoglobin (Hay- 
den-Hauser), 25 per cent; red blood cells, 
2,500,000; white blood cells, 6,900. Dif- 
ferential : Polymorphonuclear, 26 per cent ; 
lymphocytes, 30 per cent; eosinophiles, 1 
per cent. Wassermann, negative. 

Roentgenograpic examination revealed 
the chest fluoroscopically negative. A 
rounded negative shadow, about the size 
of a small lemon, was seen in the dependent 
portion of the stomach. The mass produc- 
ing the negative shadow was fairly hard to 
palpation, could be displaced with some 
difficulty, and gave the definite impression 
of an intraluminary filling defect (Fig. 1). 
The duodenal bulb showed no deformity 
and no definite ulceration of the stomach 
wall was seen. Because of the history of 
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the recent severe gastric hemorrhage and shaped resection and the abdomen was 

the poor condition of the patient, cautious closed without drainage. 

palpation was practised. The pathologist reported an oval-shaped 



Fig. 1. Roentgenogram of stomach (Case 1) 
showing intraluminary defect. 


Correlating the clinical symptoms with 
the above roentgenographic findings, it 
was thought that the mass could be best 
explained as either a phytobezoar of the 
persimmon type or a neoplasm of the 
greater curvature of the gastric wall. Fur- 
ther examination was planned when the pa- 
tient’s condition would permit more satis- 
factory examination. However, the hemate- 
mesis continued and the patient’s hemo- 
globin had been elevated only slightly by 
three blood transfusions in seven days. 
Therefore, it was deemed inadvisable to 
postpone laparotomy. 

At operation, under local anesthesia, a 
puckered scar on the anterior surface of 
the stomach near the greater curvature and 
about three inches proximal to the pyloric 
ring was found, which was the base of the 
palpable, movable, intraluminary mass 
(Fig. 2). No adenopathy in the surround- 
ing tissue nor masses in the liver were ap- 
parent. The tumor was removed by a V- 



Fig. 2. Photograph of tumor (Case 1) 
showing the two areas of ulceration. 


submucosal tumor which measured 4.5 by 
3.5 cm. There were two medium-sized 
areas of ulceration of the mucosa covering 
the tumor (Fig. 3). A histologic diagnosis 
of myosarcoma was made. 

The patient’s post-operative recovery 
was uneventful with the exception of a 
thrombophlebitis on the sixth post-opera- 
tive day. He was dismissed on the thir- 
teenth post-operative day. For a period 
of 17 months he has gained weight, worked 
daily, and has had no gastric disturbance 
of any type. 

Case 2. Q. P. B., a patient of Dr. J. 
F. Hassig, aged 69, white male, had com- 
plaints of weakness, pallor, and vomiting 
of blood. The family history was essen- 
tially negative. Of note in the past history 
was the fact that for several years the pa- 
tient had noted a progressive anemia, pal- 
lor, increasing fatigue, some nervousness, 
but no pain nor discomfort. About two 
weeks after the initial symptoms he con- 
sulted his family physician who noted the 
pallor but found no other abnormal physi- 
cal findings. The hemoglobin determina- 
tion was 45 per cent and the red blood 
cells, 2,600,000. 

Two days following the above examina- 
tion, on May 17, .1936, while eating noon- 
day lunch, the patient fainted, following 
which he vomited several times and each 
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time tlie vomitus contained a large amount 
of blood. The total quantity of blood lost 
was estimated at about 1000 c.c. The 



Fig, 3. Photomicrograph of tumor (Case 1). 
Diagnosis, myosarcoma. 


patient grew weaker and was definitely 
dyspneic, cold and clammy, and dizzy, 
and was removed to the hospital. 

After hospitalization, physical examina- 
tion revealed a white male, aged 69, good 
nutrition, extremely pale, obviously in 
shock but complaining of no definite pain 
or discomfort. The eyes reacted to light 
and accommodation, the heart and lungs 
were essentially negative to examination, 
and the blood pressure was 110/60. The 
abdomen showed a good muscular tone but 
no masses were palpated ; neither was there 
any evidence of tenderness or rigidity. 
The liver was not palpable and there were 
no abnormal reflexes nor adenopathy of 
an)' type. The laboratory report ; Hemo- 
globin, 27 per cent; red blood cells, 2,150,- 
000; white blood cells, 9,500. Wasser- 
mann, negative; urine essentially negative. 
Gastric analysis showed the total gastric 


acidity to be 56 ° and the free hydrochloric 
acid 43°. 

Roentgenological examination, on June 



Fig. 4. Roentgenograms of stomach (Case 2) 
showing inconsistent radiographic appearance of 
the prepyloric area. 


8, 1936, showed the chest fluoroscopically 
negative. Stasis in the lower esophagus 
was demonstrated, the media rising and 
falling with respiration. Canalization of 
the stomach was tardy. An irregularity 
of the pyloric antrum was demonstrated, 
presenting what appeared to be a diffuse 
gastrospasm with a bud-like extension of 
the media posterior to the pyloric antrum. 
The findings were confusing. 

The patient was re-examined on the fol- 
lowing day ; the contracted pyloric antrum 
was visualized but an ulcer crater was not 
demonstrated. Peristalsis over the pyloric 
antrum was interrupted and confusing in 
detail. The deformity varied in its ap- 
pearance from that seen previously, the 
bud-like shadow presenting a different re- 
lationship. 

One week later, the stomach was again 
examined. In the interval, belladonna to 
subphysiological effect had been adminis- 
tered. At this time, there was a 25 per cent 
residue in the stomach while previously 
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there had been no six-hour remainder, moderately dilated, and there was mod- 
There was an easily palpable, rounded erate thickening of the walls of the stom- 
tumor which moved with respiration and ach. A tumor mass about the size of a 



Fig. 5. Fig. 6. 

Fig. 5. Photograph of tumor (Case 2); metric rule indicates size. 

Fig. 0. Photomicrograph of tumor (Case 2). Diagnosis, neuromyosarcoma. 


gave the impression of being located behind 
the pyloric antrum . This mass was difficult 
to feel when the stomach was filled. It ap- 
peared to be definitely more anterior than 
the kidney and offered the impression of 
originating outside the stomach. The mass 
appeared too low to have its origin in the 
gall bladder. Repeated roentgenograms 
showed the pyloric end of the stomach in- 
consistently irregular with the shadow of 
the incomplete duodenal bulb superim- 
posed on the irregularity (Fig. 4). Roent- 
genologically, the following were considered 
the most probable; (1) Carcinoma of the 
pancreas with secondary involvement of 
the posterior gastric wall ; (2) peptic ulcer 
with bizarre infiltration, and (3) carcino- 
matous infiltration secondary to gastric 
polyposis. 

The patient remained at the hospital for 
a period of about a month, during which 
time he received a number of blood trans- 
fusions and regained considerable strength. 
He had no symptoms referable to his stom- 
ach, had a good appetite, and felt fairly 
well. 

On June 18, 1936, an exploratory lapa- 
rotomy was done, the stomach was found 


large orange, attached by a narrow base 
to the anterior wall of the stomach just 
proximal to the pylorus, was found (Fig. 5). 
The point of attachment of the tumor en- 
croached upon the pylorus. It varied in 
color and had a bosselated appearance. No 
definite metastasis nor enlargement of the 
lymph nodes was found. The tumor was 
resected in the long axis of the stomach, 
the resection including a portion of the 
pyloric ring. The stomach and abdomen 
were closed, including two properly placed 
drains. 

The tumor weighed 124 grams and meas- 
ured 8 X 6 X 4.8 cm. The tissue was 
well encapsulated by a smooth glistening 
membrane. The end of the tumor attached 
to the stomach wall showed the mucosa 
thinned and in the central portion was an 
ulceration that led into a sinus tract in 
the central portion of the tumor (Fig. 6). 
The histologic diagnosis was an infected 
neuromyosarcoma of the stomach, showing 
considerable hyaline degeneration and cal- 
cification. The calcification of the tumor 
explained the changing roentgenographic 
picture and confusion, when interpreted, as 
due to opaque media (Fig. 7). (As an 
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afterthought, a preliminary scout film 
would have been helpful.) 

The post-operative com-se was rather 



Fig. 7. Roentgenogram of tumor 
( Case 2) showing calcification. 


stormy, with some abdominal distention, 
fever, pain, etc., but the patient recovered 
and left the hospital in comparatively good 
health one month after the operation. 

About three months later, the patient 
returned to the hospital, at which time 
he had a rather marked secondary anemia 
and a definite localized empyema of the 
right lung. This was treated by aspira- 
tion and the patient recovered without 
further complications. 

At the present time, approximately two 
years after operation, the patient is in ex- 
cellent physical condition, has gained con- 
siderable weight, has no abdominal symp- 
toms, works daily, and shows no evidence 
of recurrence. 

SUMMARY 

1. A study of the literature shows that 


385 cases of sarcoma of the stomach have 
been reported. Of these, 44 cases were 
myosarcoma. 

2. The characteristic roentgenologic 
features of myosarcoma are discussed. 

3. Two case reports of gastric myosar- 
coma are given. Case 1 being an example 
of the endogastric type of lesion and Case 2 
an example of the exogastric type. 

4. In Case 2 the tumor showed calci- 
fication, which appears to be singular in its 
occurrence. 
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THE JOINT CHANGES IN HEMOPHILIA' 

By NATHAN B. NEWCOMER, M.D., Denver, Colorado 


^HE fact that characteristic joint 

changes occur in hemophilia is not 

generally recognized by the medical 
profession, including roentgenologists, or- 
thopedists, and surgeons. Quite often 
these joints are diagnosed as tuberculous 
or arthritic, and may even go to operation 
before it is discovered that the patient is a 
hemophiliac. Even when the patient is 
known to have hemophilia, the physician 
may not realize that the joint condition 
is due to hemorrhages into the joint, but 
may think it is due to some infection and 
advise removal of the teeth, tonsils, etc. 
The fact that we do not see similar cases 
often is probably the reason such errors are 
made; however, we must be on the look- 
out, since failure to diagnose such a case 
may be fatal to the patient. Key (7), 
who has written an excellent article on 
the pathology in hemophilic joints, makes 
the following statement; 

“Consequently, it does not occur to the 
average surgeon that he may some day open a 
hemophilic joint under an erroneous diagnosis. 
This, in spite of the facts that a hemophilic 
arthritis may closely resemble conditions for 
which operative intervention is indicated, 
and that the literature contains several re- 
ports of surgical tragedies which resulted from 
operations upon hemophilic joints under an 
erroneous diagnosis. Consequently, it is im- 
portant that surgeons who operate upon 
joints should know thoroughly the clinical 
picture of hemophilic arthritis.” 

There are three recognized types of he- 
reditary bleeding: (1) hemophilia, (2) 
hereditary hemorrhagic telangiectasia (Os- 
ier), and (3) hereditary hemorrhagic diath- 
esis (Hess). 

In hemophilia, L. J. Witts (14), Guy's 
Hospital Reports, says : 

“The hemorrhagic tendency manifests itself 


in early life and the joints are often affected 
with hemarthrosis. The formed elements and 
the chemical constituents of the blood, and the 
walls of the blood vessels appear to be normal, 
but the clotting of the blood is much delayed, 
perhaps as a result of some alteration in the 
physical structure of the plasma. Hemophilia 
is inherited, by the law of Nasse, according to 
which it is transmitted only by females and 
manifested only by males. In Mendelian 
terminology it is a recessive sex-linked char- 
acteristic, and females should be affected in 
the proportion of 1 to 200 affected males. 

“Over thirty years ago Osier separated off 
from hemophilia the condition of hereditary 
hemorrhagic telangiectasia. In this disease 
the hemorrhages come from small na:vi in the 
skin, mucosae, and the viscera, which are some- 
times obvious but on occasion easily over- 
looked. The blood is normal. The disease 
affects males and females equally, being trans- 
mitted from generation to generation and be- 
having as a Mendelian dominant. 

“In 1916, Hess distinguished a third heredi- 
tary hemorrhagic diathesis, a hereditary form 
of purpura hemorrhagica. In most of Hess’s 
cases the blood platelets were diminished in 
numbers, and the diathesis presents just those 
symptoms which we are accustomed to asso- 
ciate with shortage of platelets, however ac- 
quired.” 

According to Davidson and McQuarrie 

(3): 

“ . . . . the following factors are normal in 
hemophilia; blood calcium, fibrinogen, anti- 
thrombin, thrombokinase, serum proteins, 
number of blood platelets, blood hydrogen ion 
concentration, bleeding time, capillary resist- 
ance, and clot retractility and toughness,” 

Patek and Stetson (10), in 1936, state: 

“There is a substance in normal blood which 
in small quantity effectively reduces the 
clotting time of hemophilic blood, 

“In normal plasma rendered free from 
platelets, whether by filtration or centrifuga- 
tion, there is a substance which is effective in 
reducing the clotting time of hemophilic 
blood. This substance also resides in the 
plasma of thrombopenic purpura. It is either 
unavailable or greatly diminished in hemophilic 
plasma. 


‘ Presented before the Midsummer Radiological 
Conference, Denver, August, 1938. 
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In the clotting of either hemophilic or of 
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normal plasma, hemophilic platelets behave 
similarly to normal platelets. Filtration pro- 
longs the clotting time of both normal and of 
hemophilic plasmas, on recalcification. This 
is due, presumably, to the removal of platelets. 
However, the addition of filtered normal plasma 
to whole hemophilic plasma causes a sharp 
reduction of clotting time on recalcification. 
This indicates that the clot-promoting sub- 
stance provided by normal blood resides in the 
platelet-free plasma. Moreover, the addi- 
tion of a suspension of normal platelets of the 
concentration present in normal plasma to 
whole hemophilic blood causes no change in the 
latter’s clotting time.” 

Hess (6) says that, ‘‘Typical hereditary 
hemophilia is not associated with a defi- 
ciency of calcium.” 

Others claim that the active principle 
causing coagulation is in the blood plate- 
lets, and because of their lack of fragility, 
it is not liberated into the plasma. 

C. L. Birch (1) states: 

‘‘Blood platelets of hemophiliacs have a 
greatly increased resistance both to hypo- and 
hypertonic salt solution. When the resistance 
of hemophiliac platelets is overcome mechani- 
cally the blood coagulates in normal time.” 

Apparently a complete solution of the 
problems entering into hemophilic blood 
has not been reached. 

Konig’s classification of hemophihc 
joints is generally followed. Quoting from 
Solis-Cohen and Levine (12) : 

‘‘Konig divides the pathologic changes oc- 
curring in the joint into three successive 
phases: (1) hemarthrosis; (2) panarthritis; 
(3) the regressive stage. 

‘‘(1) Hemarthrosis is associated with thick- 
ening of the fibrous joint capsule and is unac- 
companied by bone changes. 

‘‘ (2) In the panarthritic stage definite vacuo- 
lization in the epiphysis above the articulating 
surface occurs, the edges of the latter being 
sharply etched and well defined. The oppos- 
ing joint surfaces are separated by a hemor- 
rhagic effusion. 

‘‘(3) In the regressive phase the loss by de- 
struction or absorption of cartilage is due to 
interference with the circulation and results 
in deformity. Pseudo-lipping is present, sug- 
gesting a true osteo-arthritis. True bony 
osteophytes develop only after the destruction 
of joint cartilage. Limitation of motion of the 
affected joint is often associated with regional 
muscular atrophy.” 


Doub and Davidson (4) describe the 
joint changes as follows : 

‘‘From the brief review of the roentgen-ray 
findings, as noted in these seven cases, and in 
the review of the rather scanty literature on the 
subject, it would seem that two groups of roent- 
gen-ray signs must be considered, viz., (1) 
the signs seen in the early cases, or in those 
exhibiting no destructive change, (2) the signs 
seen in the advanced cases which exhibit de- 
structive changes. 

‘‘In the first group the findings include; (1) 
Effusion of blood into the joint; this may or 
may not show calcification. (2) Thickening 
of the joint capsule. (3) Lipping, similar to 
hypertrophic arthritis. These changes may 
or may not be diagnostic, but the presence of a 
calcified hematoma in a case presenting joint 
symptoms is strongly suggestive of this condi- 
tion. In these cases, there is no bone destruc- 
tion and no cartilaginous involvement. This 
type of case may suffer repeated attacks of 
hemarthrosis without the signs progressing 
beyond this point. 

‘‘The findings in the second group are much 
more distinctive. (1) General or localized 
cartilaginous destruction. (2) Bone destruc- 
tion of several varieties, (a) punched-out areas 
in the epiphysis, with an intact articular sur- 
face due to hemorrhage into the epiphysis; 
(b) destruction of the articular surface, often 
with localized rounded areas of destruction 
extending into the epiphysis. (3) Blood clot 
in the synovial cavity which may become or- 
ganized, with some calcification. The above 
signs are characteristic of hemophilic arthritis 
and when the typical punched-out areas of 
destruction are seen in conjunction with the 
organized blood clot the diagnosis can be 
made without other clinical data.” 

Rypins (11) states: 

‘‘. . . . that widening and deepening of the 
intercondylar fossa, with or without arthritic 
changes in the knee joint, in a member of the 
male sex is characteristic of hemophilia.” 

Joints Most Commonly Involved . — The 
most comprehensive list I have seen is that 
of H. B. Thomas (13), who reports as 
follows : 

‘‘From 1930 to 1935, 98 cases of hemophilia 
were studied at the Research and Educational 
Hospital and the Illinois Surgical Institute for 
Children. 

‘‘At the time of the first examination, the 
ages of the patients ranged from birth to 65 
years. Seventy-seven patients (78.5 per cent) 
gave a history of joint involvement, while 60 
(G1.2 per cent) had permanent joint deformity. 
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The percentage of joint involvement is actually 
much higher than these figures would indicate 
because in the average case it is a rather late 
manifestation, and many of these patients are 
young children who undoubtedly will later 
develop joint hemorrhage. Of the 65 patients 
ten 3^ears of age and over, 52 (SO per cent) gave 
a history of joint involvement. Of the joints 
involved, the knee was by far the most com- 
monly affected (6S per cent). Next in order of 
frequenc}'' were the ankle (56 per ceirt), the 
elbow (53 per cent), the hip (16 per cent), 
and then, more rarely, the small joints— the 
fingers (15 per cent), the wrist (5 per cent), and 
the toes (2 per cent). The shoulder seemed to 
have escaped permanent deformity more than 
any other joint. The spine was involved in 
three cases.” 

Contractions of the arm and wrist, 
from hemorrhage into the muscles, have 
been reported. One of our cases had this 
condition in both the forearm and wrist. 
Hemorrhages into the hip are reported 
as very uncommon; however, Thomas re- 
ports them in 16 per cent of the cases. Two 
of our three cases had hemorrhages into the 
hip. Both were adults, but no changes 
are shown in the films. When such 
hemorrhages, occur before maturity, they 
produce changes resembling Perthes’ dis- 
ease. 

Regarding involvement of the hip joint. 
Professor Lohr (8) states : 

“A review of the world’s literature of defi- 
nite cases revealed the surprising result that 
all cases before puberty, with acute heavy hip- 
joint hemorrhages, showed the roentgenologic 
picture of a florid Perthes’ disease. This condi- 
tion has been attributed by us to the high sensi- 
tivity of the youthful epiphyseal bones to the 
physieal and chemical influences exerted by the 
hemorrhages. 

“On the other hand, the x-ray pictures of 
the hip joints of adult hemophiliacs show the 
most diverse changes: now a healed Perthes’ 
condition following hemorrhages in youth, 
coxa valga formation, bone cyst-like formations 
in the head and neck of the femur, or in the 
trochanter, together with a more or less definite 
arthritis deformans. Hemorrhages into the 
head of the femur after puberty do not furnish 
the typical picture of a Perthes-Calve hip 
disease.” 

Brailsford (2) states; 

“If the hip joint is involved in jmung per- 


sons, the epiphysis of the femoral head shows 
somewhat the same fragmentation seen in 
Perthes’ disease. Radiographs showing these 
changes are used to illustrate the papers of 
Lohr, Konig, and Peterson. The degenerative 
changes may result in a deformity or com- 
plete destruction of the femoral head. 

“Montanari described a case, aged two, in 
which the femoral head was completely de- 
stroyed,” 

In spite of the fact that Thomas reports 
involvement of fingers 15 per cent, wrist 5 
per cent, toes 2 per cent, very little damage 
is done to the small joints, or at least 
very few reports are made of extensive 
damage to them. 

However, Firor and Woodhall (5) re- 
port an unusual case involving the thumb 
of a hemophiliac, “pseudo-tumor” with 
bone destruction, which had twice been 
diagnosed as a sarcoma. 

T reatment . — The scope of this paper does 
not cover treatment in detail. Appar- 
ently, blood transfusions are most often 
used. Placental extract, amniotin, snake 
venom, vitamin C, foreign proteid shock, 
and many other substances are used. 
Firor and Woodhall advise electrocautery 
in all surgical operations on known hemo- 
philiacs, and suggest that, “There is a 
favorable influence of cauterization of 
hemophilic tissue upon reduction of the 
clotting time.” 

John C. Otto (9), who gave one of the 
earliest descriptions (1803) of hemophilia, 
had a keen perception of the hereditary 
factor in hemophilia. His article is quoted 
by many subsequent authors, but I have 
never seen his method of treatment quoted, 
and do not know anything about its 
merits or whether or not it has been used 
since his day. However, his insistence 
on its efficiency makes it rather interesting. 
Otto says : 

“A few years since, the sulphate of soda was 
accidentally found to be completely curative 
of the hemorrhages I have described. An 
ordinary purging dose, administered two or 
three days in succession, generally stops 
them; and, by a more frequent repetition, is 
certain of producing this effect. The cases in 
which the most powerful, and apparently the 
most appropriate remedies have been used in 
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Fig. 1 {upper). Case 1. Postero-anterior views of both wrists. In the left, the ulna is shortened and 
does not articulate wnth the wrist. 

Fig. 2 {/otre'"). Case 1. Postero-anterior views of both hands. Note that the left is claw-like. There 
are no bone or joint changes. 
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vain, and those in which this mode of treat- 
ment has been attended with success, are so 
numerous, that no doubt can exist of the ef- 
ficacy of this prescription.” 

CASE REPORTS 

Case 1. Family History . — The grand- 


3. A daughter who died during preg- 
nancy with “flu.” {A, This daughter had 
one son who died at the age of 17 months 
from a circumcision, living one week after 
the circumcision.) 

4. A daughter who had the following 
children : (^ , A boy, now 1 G years of age, 



Fig. 3. Fig. 4. 

Fig. 3. Case 2. Right knee. The intercondyloid notch is deepened and 
widened, and there is irregularity of the spine. There is a marked absorption of the 
inner semilunar cartilage. 

Fig. 4. Case 2. Right ankle. There is absorption of cartilages between the 
tibia and astragalus, and, also, between the astragalus and os calcis. There is an 
increase in the density of the bones adjacent to their articulations. 


mother of Case 1 states that there was no 
history of bleeding for three generations 
preceding her. Four children were born to 
her. 

1. A son, who died at the age of 55, was 
not a bleeder. 

2. A son who died at the age of six 
years from a tooth extraction, living three 
weeks after the extraction. He had shown 
only one previous tendency to bleeding, 
from a deeply lacerated scalp. 


a bleeder [Case 1, reported in detail herein] ; 
B, a daughter, normal; C, a son, born 10 
years previously, a bleeder. This boy was 
circumcised at the age of two months. He 
was given injections of human blood twice 
within three days, which stopped the bleed- 
ing. He was never affected with swollen 
joints. He had had three transfusions at 
various times for injuries in the mouth. He 
died two years ago from brain concussion 
caused by falling off his bicycle onto the 
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curbing. D, a son, eight years old, normal. 
E, a son, five years old, normal.) 

Personal History. — Age, 16 years. The 
first signs of the disease appeared when 
circumcised on the eleventh day ; bleeding 
was stopped after three days by transfu- 
sions and injections of various medicines. 



Fig. 5. Case 2. Right elbow. There is an 
enlargement of the head of the radius and of the 
olecranon process. There are punched-out areas 
in the olecranon. The lower end of the humerus, 
head of the radius, and the olecranon process of 
the ulna show rarefaction. 

At the age of seven months, the right 
shoulder was injured, resulting in pain. 
An x-ray examination at this time was 
negative. 

During the period between the ages of 
one and six years, the following instances 
occurred : 

From the time he began learning to walk 
(at 13 months), until he was 18 months 
old, he carried large bumps on either side 
of his forehead from falling while walking. 
When two and one-half years old, he 


had a very severe attack of tonsillitis, with 
swelling of the throat and inability to 
talk. At this time his kidneys did not 
function, necessitating the use of a cathe- 
ter. From the date of this illness, he had 
difficulty in learning, also in keeping his 
balance. This instability resulted in sev- 
eral falls which caused mouth injuries, 
requiring injections of blood and medicine 
to control the bleeding. 

At the age of five years, a swelling started 
in the right elbow, extending to the wrist, 
then the fingers, also to the shoulder, ac- 
companied by intense pain, which con- 
tinued for a week or more. At this time 
the pain subsided, leaving the joints 
slightly discolored. This discoloration 
gradually became darker and later turned 
a yellowish shade. This cleared up in 
about six weeks, leaving the wrist twisted 
and the fingers drawn. Olive oil rubs 
were beneficial, but if the joints were 
forced the swelling appeared again. The 
wrist has remained stiff, but with the ex- 
ception of the third and fourth fingers, 
which are still slightly affected, the other 
fingers have straightened. 

The patient had a similar spell with the 
left arm at the age of eight years, leaving 
the wrist twisted and stiff and the fingers 
drawn; however, he can grasp objects with 
his left fingers. 

On two or three occasions, he has had 
a swelling of the right ankle with severe 
pain, resulting in turning in of the foot, 
but the joint has not stiffened. 

At the age of 13 years, he slipped and fell, 
severely injuring his left knee. The knee 
was stiff for a year, gradually returning to 
normal. In the last ten months, he has 
had two similar falls, again weakening 
this knee. It is improving slowly at the 
present time. 

At the age of 14 years, while attempting 
a high jump over a fence, he caught his 
foot, which threw him to the alley pave- 
ment on his left side. He had severe pains 
over the left kidney for ten days, followed 
by voiding of bloody urine. He was given 
a transfusion of 400 c.c. of blood, without 
checking the hemorrhage. Thirty-six 
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hours later, he was given another trans- 
fusion of 240 c.c. of blood. A slight trace 
of blood showed in the urine for ten days 
after this. This fall also injured the left 
knee again, though slightly. 

He has always been very active, al- 
though he takes cold easily, which is usu- 
ally followed by a swollen joint some- 
where; those mainly affected being the 
right ankle, left shoulder, and left elbow. 
There have been long periods, two or three 
years at a time, when he has had only 
slightly swollen joints. 

Roentgen Findings . — Left shoulder joint : 
The shoulder is somewhat enlarged; no 
abnormality is shown in the films taken. 
Left elbow: There is a small area of de- 


creased density in the e.xternal condyle, and 
a similar area in the olecranon process. 
Left wrist; The ulna is shortened; it does 
not articulate with the wrist. Left hand : 
Claw-like. There are no bone changes. 
Left knee: The intercondyloid notch is 
deepened and widened. There is an area 
of decreased density on the external part 
of the epiphysis. There is a widening of 
the space between the tubercles of the 
spine, and there are areas of rarefaction 
between the tubercles and beneath the 
spine. Right wrist; There is a slight 
widening of the lower end of 'the ulna. 
The wrist and hand are normal. This 
hand has spells of flexion of the fingers 
which can gradually be overcorne. Right 



Fig. 7. 

Figs. 6 and 7. Case 3. Anteroposterior .and lateral views of the Ipft tnpp t'i.c. : -j ^ , 

deepened intercondyloid notch, a punched-out area above the external condvle flattening 
of the spine of the tibia, and irregularity of the articularVurfare o^thp Ttn^ t tubercles 

faction of both condyles of the femur, and a small There is rare- 

both tuberosities and of the patella. “ anterior surface. There is rarefaction- of 
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hand;. There are no bone changes. Right tween the tibia and astragalus, and also 
foot and ankle: Normal. Hip, back, and between the astragalus and os calcis. 
pelvis; Normal. There is an increase in the density of the 



Fig. 8. Case 3. Right ankle. A narrow joint space is present, indicating ab- 
sorption of the cartilage. Note the following; (a) Punched-out area close to the 
internal malleolus; (b) absorption of cartilage between articulation of astragalus 
and os calcis, and (c) transverse ridges in bone structure of lower end of tibia. 


Case 2. Family History. — Mother’s 
brother’died of hemophilia at two years of 
age. His mother’s sisters had three sons, 
all of whom died of hemophilia. 

Personal History. — Male, 56 years of age. 
From infancy he has had spells of bleeding, 
several of which were extremely severe. 
We examined him for a hemorrhage into 
his left hip recently. In May, 1938, the 
coagulation time was 40 minutes; bleed- 
ing time, one and one-half minutes; blood 
platelet count, 180,000. 

Roentgen Findings . — Both hips: Nega- 
tive. Right knee: The intercondyloid 
notch is deepened and widened, and there 
is irregularity of the spine. Left ankle; 
There is absorption of cartilage, and an ir- 
regularity of the articulation between the 
astragalus and os calcis. Right ankle; 
There is absorption of the cartilages be- 


bones adjacent to their articulations. 
Right elbow: There is an enlargement of 
the head of the radius and of the olecranon 
process. There are punched-out areas 
in the olecranon. The lower end of the 
humerus, head of the radius, and the olec- 
ranon process of the ulna show rarefac- 
tion. 

Case 3. Family History . — The mother 
(Mrs. J.) of Case 3 states that there were 
four children in her family — three brothers 
and herself. The only aunt was a maiden 
lady. There was no history of hemophilia 
in the preceding generations. Mrs. J. had 
three sons, two of whom were hemophiliacs. 

1. One son died at the age of 15, due 
to a ruptured bladder from a kick while 
scuffling. He was operated upon, but 
died in a few days from hemorrhage. 
At the age of two years, he had swollen 
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joints, mainly involving the wrist and normal in about five to six weeks. He has 
ankles; tlie fingers and toes were not in- had trouble with the right ankle at least 
volved’. At the age of six, he bit his ten times, but apparently is well between 



Fig. 9. Case 3. Right hand. Showing absorption of cartilage between the 
radius and scaphoid. 


tongue and it was impossible to stop the 
bleeding for two weeks. He bled pro- 
fusely when his baby teeth erupted. 

2. Son, aged 30; living and well. 
His appendix has been removed, and he 
has had an operation on his nose. He has 
had no abnormal bleeding. 

3. Son, aged 36. (This is Case 3.) 

Personal History. — ^Married, no children. 

This patient stated he always bruised 
easily. He bled when his baby teeth 
were extracted and bled through the 
stitches when an accidental wound had 
been sewed up. At about the age of ten, 
he twisted his right ankle; it swelled and 
he had to walk on crutches; returned to 


attacks. The left ankle also becomes swol- 
len, but not as much as the right. The 
left knee was injured 15 years ago and still 
bothers him some; the right knee has 
been swollen and stiff, but does not bother 
him at the present time. Eight years ago 
he injured the left hip and was in bed for 
two weeks on account of hemorrhages into 
it: remained swollen for a year. At the 
age of 23, he was injured internally by a 
fall: in the hospital for a week, but the 
internal bleeding stopped without an opera- 
tion. He bled for eight days following the 
removal of one tonsil by electrocoagulation, 
at the age of 28. His left leg was para- 
lyzed for six months following a blow over 
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the left hip. At the present time, he says 
he has pain in the back, but it is not stiff. 
His shoulder pains him at times, and his 
neck becomes stiff. The wrists and fingers 
swell occasionally, but they appear to be 
normal now. The left leg is swollen and 
shorter, due to atrophy. He has been 
given blood infusions and amniotin at 
various times. His coagulation time has 
been 28 minutes and up. 

Roentgen Findings . — Both hips: No 
changes. Left knee; There is a widened 
and deepened intercondyloid notch, a 
punched'Out area above the external con- 
dyle, fiattening of both tubercles of the 
spine of the tibia, and irregularity of the 
articular surface of the internal tuberosity. 
There is rarefaction of both condyles of the 
femur, and a small exostosis on the anterior 
surface. There is rarefaction of both 
tuberosities of the tibia and of the patella. 
Right knee: There is a slight irregularity 
and deepening of the intercondyloid notch. 
Both tubercles of the spine are sharpened. 
There is a punched-out area beneath one 
tubercle, and punched-out areas in the 
patella. Right ankle; A narrow joint 
space is present, indicating absorption of 
the cartilage. There is (1) a punched-out 
area close to the internal malleolus ; (2) ab- 
sorption of cartilage between the articula- 
tion of the astragalus and os calcis, and (3) 
transverse ridges in the bone structirre of 
the lower end of the tibia. Left elbow; 
There is slight enlargement of the joint, 
irregularity and enlargement of the head 
of the radius, and irregularity of the exter- 
nal condyle of the humerus. Right 
shoulder: There is some absorption of 
cartilage, also punched-out areas in the 
head of the humerus. Right hand : There 
is absorption of the cartilage between the 
radius and scaphoid. 

CONCLUSION 

The fact that characteristic joint disease 
occurs in at least 80 per cent of hemophili- 


acs is not generally recognized by the 
medical profession. There are really two 
stages; (1) Acute hemorrhage into the 
joint and (2) the chronic stage in which 
changes in the joint are produced by these 
hemorrhages. 

Again I wish to emphasize the careful 
elimination of hemophilia as a causative 
agent in both acute and chronic disease 
of the joints, and the fact that characteris- 
tic joint changes occur in hemophiliacs. 
In the three cases reported in this paper, 
surgeons have repeatedly suggested or 
attempted operations, not realizing that 
the joint changes were due to hemophilia. 
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THE MEASUREMENT OF TISSUE DOSAGE IN RADIATION THERAPy* 


By EDITH M. QUIMBY, M.A., Memorial Hospital, Nexv York City 


^pHE mcasurcinciit of tissue dosage, and 
its expression in terms of a satisfactory 
unit, are questions continually before 
radiologists at the present time. It has 
long been conceded that it is desirable to 
know the quantit)'- of radiation delivered 
to the tissues undergoing treatment. It 
is recognized that, since biological changes 
are verj' probabl}’^ due to ionization pro- 
duced in the irradiated cells, the dosage 
unit should be based on some form of 
ionization measurement. It would, of 
course, be highly desirable to measure the 
ionization actually produced in the tis- 
sues. 

Since up to the present time this has not 
been feasible, it is necessary to use the 
ionization in a gas in some manner as the 
standard. Failla has suggested that the 
tissue dose unit should be based on the 
ionization produced in a certain mass of 
air at a given point in a given medium, 
under the conditions in which the radia- 
tion is to be utilized (1). The actual 
number of ions chosen as the unit could 
well be the number corresponding to the 
international roentgen, namely, 4.19 X 
10“ per cubic centimeter of air under 
standard conditions, which amounts to 
324 X 10'“ per gram of air. In this case 
a modification of the definition of the 
roentgen, such as is contemplated at this 
Congress, would make it possible to ex- 
press air and tissue doses in terms of the 
same unit. 

It is recognized that any unit proffered 
at the present point in the development of 
Ibe problem may be imperfect. The 
Sreat need at the moment is not the at- 
tainment of physical accuracy, so much as 
it is the securing of consistency among 
radiologists in specifying dosage. When 

' Presented before the Fifth International Congress 
of ^^sdiology, at Chicago, Sept. 13-17, 1937. 


the physicists shall have worked out a 
satisfactory unit, data recorded under any 
reasonable scheme can be transferred to 
the new unit with sufficient accuracy for 
all clinical and biological purposes. 

It will be desirable, however, not to 
speak of tissue doses measured in terms of 
this unit as being measured actually in 
roentgens. For convenience, and for want 
of a better term, they may for the present 
be referred to as “tissue roentgens.” It 
will be wise to keep some such means of 
distinguishing them from true roentgens 
until the whole matter of dosage units is 
settled. - 

In discussing tissue dosage in radiation 
therapy, it is usually desired to know the 
quantity of radiation delivered to each 
skin portal, and the total dose adminis- 
tered to the diseased region. In order to 
measure this dose in terms of tissue roent- 
gens, it would be necessary to have an 
instrument which would measure accu- 
rately the number of ions per gram of 
air, produced at the point where the radia- 
.tion is utilized. On the other hand, if it 
could be determined once for all how the 
tissue dose at any point is related to the 
roentgens per minute in air at the position 
of the skin portal, then the dosage for any 
particular treatment could readily be cal- 
culated. 

Many attempts at actual measurement 
of tissue dosage have been made. It has 
been known for several years that, with cer- 
tain precautions, small ionization cham- 
bers can be constructed which will meas- 
ure x-rays correctly in air, within a cer- 
tain range of wave lengths. It has fre- 
quently been assumed that any good “air 

® The new definition of the roentgen, adopted by the 
Units Committee of the Fifth International Congress 
of Radiology, Chicago, 1937, still does not, in general, 
do away with the necessity for distinguishing between 
air dose and tissue dose. 
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this volume. By separating the plates units, the actual number of ions per cubic 
another millimeter, the ionization in the centimeter (or per gram of air) can thus be 
next 0.635 c.c. can be determined. If this measured at any point within the phantom. 



Fig. 2. Curves showing comparison of thimble chamber and extrapolation 
chamber measurements of percentage depth dose. 


is the same as the first, the chamber is thus 
far independent of volume effect. That 
is, the number of ions formed per cubic 
cenlimeier of air is constant. This has 
been found to be the case, up to four- or 
five -millimeter separation, for the several 
qualities of x-rays studied up to the present 
time, both on the surface and in the interior 
of the phantom. If the measuring instru- 
ment is calibrated to read in electrostatic 


The level to which this measurement refers 
can be determined within a fraction of a 
millimeter. 

When the chamber was first built, it was 
not expected that the ionization per cubic 
centimeter would be independent of the 
ionized volume within the limits just men- 
tionc'l. The original plan was to deter- 
mine the ionization per cubic centimeter 
for gradually decreasing volumes, plot a 
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curve from those data, and oxtrajiolatc it 
to a vanishingly small volume, thus ob- 
taining the ionization per cubic centimeter 
elTcctively at the surface of separation. It 
was from this plan that the chamber was 
given its name. 1'his jirocedure seems to 
be unnecessary within the range of ordinary 
.\-ray therapy, as just stated. Xo exjieri- 
mentshave been made as yet with x-rays of 
greater half value layer than 2.5 mm. 
copper. In the work with gamma rays, 
extrapolation was necessary. This, how- 
ever, is in part because of the relatively 
short distances between the ionization 
chamber and the radium. A change in the 
electrode separation altered the radium- 
chamber distance, as the apparatus was set 
up. Other factors may have been intro- 
duced by the geometry of the radium con- 
tainer (the four-gram radium element 
pack), so that at this time no conclusions 
can be drawn regarding what is to be ex- 
pected from super-voltage x-rays. Nor is 
any information as yet available with re- 
prd to wave lengths longer than those used 
in superficial therapy. 

Figure 2 shows a comparison of depth 
dose curves obtained with one particular 
thimble chamber and with the extrapola- 
tion chamber, with the same phantom 
niaterial, for two widely different qualities 
of radiation. It is observed that in all 
cases this thimble chamber gives higher 
percentage depth doses than the extrapola- 
tion chamber, and that the percentage 
difference between the two is not constant. 

For application to clinical problems, the 
Material of the phantom is of great im- 
portance. Various substances have been 
used by different workers, mainly water. 
Stains such as rice and wheat, and various 
Waxes. Water, being a liquid and a con- 
ductor of electricity, offers experimental 
difficulties; the waxes have too high a 
ydrogen content to be satisfactory tissue 
substitutes ; the grains, by their structure, 
ffiake accurate measurements near the sur- 
face difficult. Certain organic substances 
available in sheet form have been subjected 
to various laboratory tests (2). The most 
satisfactory substance thus far found is a 


commercial comprc.sscd cellulose product 
by the name of “pressdwood.” This ful- 
fils the rec|uirements as to composition and 
dcn.sit 3 % is readily obtainable, and easy to 
handle. Accordingly it has been used as 
the ])hantom material in measurements 
made recently. 

With the extrapolation chamber it is 
possible to determine the numerical relation 
Ijctween the number of ions per cubic 
centimeter (or per gram) in air and at any 
point within the scattering medium, ir- 
radiated according to any set of physical 
factors. It is, of course, also possible to 
calibrate a thimble chamber against the 
extrapolation chamber for any set of con- 
ditions, and then to use it to measure the 
tissue dose directly. In such a case the 
Ihimhk chamber can be correctly used only in 
the region in which it has been calibrated, 
both as regards quality of primary radiation 
and position within the phantom. This pro- 
cedure is, however, unnecessary. As was 
stated earlier in this paper, if the ratio 
between the tissue dose at any point and 
the air dose at the position of the skin 
portal is known, for a given set of treat- 
ment conditions, the tissue dose can be 
readily calculated when the output of the 
machine in air is known. 

Since the x-ray machine is calibrated in 
terms of roentgens per minute in air, the 
back-scatter and depth dose factors may 
be given in such a form that the ions per 
cubic centimeter or per gram of air (or 
“tissue roentgens” per minute) can be im- 
mediately determined, or they may be 
given in the more familiar percentage form, 
which is of use mainly in expressing tissue 
doses in terms of erythema doses. Thus, 
for x-rays generated at 200 kv., with half 
value layer 1.0 mm. copper, for a filter of 
0.5 mm. copper and a field of 100 sq. cm., 
the skin dose as determined by the extra- 
polation chamber is 1.36 times the air dose 
(or the back-scatter is 36 per cent). If the 
x-ray machine delivers 60 r per minute in 
air, it delivers 60 X 1.36, or 82 tissue 
roentgens per minute in the skin at the 
same distance, in the center of a field of 
100 sq. cm. At the same time, for a focal- 
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skin distance of 70 cm., the intensity at a 27 tissue roentgens also. The advantage 
depth of 10 cm. is 45 per cent of the air of calculating depth doses directly from air 
inte7isif.y just specified; 45 per cent of 60 is doses is, of course, that it ehminates one 



Fig. 3. Extrapolation chamber for the measurement of tissue doses in interstitial 
radium therapy. 


27 tissue roentgens per minute. This step in the calculation. As long as depth 
method of calculating depth dose is not so doses were to be expressed only in terms of 
familiar as that of saying that the depth the percentage of the skin dose, and all 
dose under these circumstances is .33 per tissue doses were specified in terms of 
cent of the skin dose; 33 per cent of 82 is en,U:hema units, the second method just 
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given was necessary. At jnesent, liow* 
ever, the tendency is to\v;mi expressinj; all 
(loses in terms of the physical unit, which 
we arc calling the tissue roentgen. 

A very extensive series of inensnreinents 
of surface and depth doses, for a wide range 
of qualities of radiation, is being made with 
the e.\trapolation chamber. Data for sur- 
face doses have been ]mblishcd (2). Those, 
for depth doses will appear in future com- 
munications. 

It must be remembered that in making 
dosage calculations, all the jihysical factors 
must be accounted for. It has been often 
the case that depth dose measurements 
made in a large phantom were applied to 
treatments in much smaller volumes. In 
order to obtain correct data for parts of the 
body such as the neck and limbs, it is 
essential to use a phantom much smaller 
than the ordinary one. Tissue doses for 
tangential irradiations cannot be properly 
obtained from isodosc charts made witli the 
beam of radiation entering the body at 
nght-angles, nor can the exit dose (dose 
delivered to the skin b)’’ the beam emerging 
rom the body opposite the port of entry) 

0 obtained from such charts. The dose 
^t any depth in a phantom has a consider- 
^ le contribution from material lying still 
ceper, and this contribution is entirely, or 
^most, missing from the exit dose. Such 
\ should be determined with the 
actually on the exit surface of a 
P antom of the correct size. In irradia- 
*®n about the head or limbs, the exit dose 
®ay assume considerable significance. 

In this connection it must not be lost 
®^ght of that the effect produced by a ^ven 
dumber of tissue roentgens in any tissue 
®ny be dependent on the quality of the 
radiation. This has been demonstrated to 
c very definitely the case with regard to 
^ skin. For instance, for fields of (0 
sq- cm. on the forearm, the threshold ery- 
cma reaction is produced by 525 r 
measured in air) of radiation generated at 
0 kv., having a half value layer of 1.0 
copper, and by 185 r of radiation 
pnerated at 85 kv., having a half value 
^ycr of 1.7 mm. aluminum. The tissue 


roentgens (obtuined by multiplying the air 
dose by the correct factor including back- 
scatter) arc, for the first 1,.33 X 525, or 
700, and for the second, 1 .23 X 1S5, or 230. 
That is, it requires three times as much of 
the harder radiation as of the softer 
(measured in tissue roentgens) to produce 
the threshold erythema. Now the quality 
of radiation is constantly changing on 
jiassing through tissue, so that the quality 
for the exit dose is definitely different from 
that for the dose at the port of entry. 
Adding the two values of tissue roentgens 
may lead to an erroneous idea of the skin 
effect to be expected. Since the exit dose 
has been frequently neglected in dosage 
calculations, it would appear that such an 
error, in present-day therapy, would not be 
serious. However, it serves as an example 
of what may arise in attempting too close a 
correlation between physical measurement 
and biological reaction. 

It would be considered an advantage to 
be able to express all tissue doses, whether 
from external or interstitial sources, m 
t<irms of the same unit. Up to the present 
time, attempts to measure gamma rays in 
t(irms of roentgens have not been in good 
agreement, even for measurements in air, 
and extension to tissue dosage has resulted 
in further uncertainty. 

By a modification of the extrapolation 
chamber the same system can be used to 
measure the ions per cubic centimeter at 
any point in a scattering medium around a 
radium source. The method is shown 
diagrammatically in Figure 3. The inner 
electrode is a thin celluloid test tube, T, 
containing the radium source. Its outer 
is coated with India ink, and a 
band, C, separated from the rest by 
scratches (as was the circular electrode in 
the large chamber. Figure 1). This band 
is the collecting electrode, connected to the 
measuring instrument by a fine wire, W. 

A second thin celluloid test tube, coated 
with ink on the inside, forms the outer 
(charged) electrode, O, the two tubes 
being mounted concentrically by means of 
insulating rings, I. Tube T is filled with 
water, and the whole immersed in a phan- 
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tom as shown. In the use of this chamber 
the effect of the inverse square enters even 
into very small changes of thickness of 
chamber, so that the ionization per cubic 
centimeter is not independent of volume 
for any range whatever. Hence the ex- 
trapolation scheme must be resorted to. 
This is done by using outer test tubes of 
different diameters. With such deter- 
minations, unless the ionization changes 
very rapidly with volume toward the limit, 
the method should give much more accu- 
rate data than any other heretofore em- 
ployed.^ 

Discussion of tissue dosage in the present 
paper has been entirely on the basis of 
physical measurement. It must, however, 

^ Since the presentation of this paper, considerable 
work has been done with small extrapolation chambers 
of this type. They have been found very satisfactory. 


not be lost sight of that biological questions 
connected with the rate of administration — 
the fractionation and protraction of treat- 
ment — are also exceedingly important. In 
order to express clinically the total dose 
delivered over a period of time, some means 
must be found to express the net biological 
effect, allowing for tissue recovery, as well 
as the total physical dose. Such work is 
outside the scope of the present paper, but 
it is important to remember that, even 
when the physical questions are settled, 
the problem of tissue dosage measurement 
has been only partially solved. 
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DOSAGE MEASUREMENTS BY SIMPLE COMPUTATIONS' 

ni.RlU.Kl M. lAKKlvR, M.Sc., Chrislit* Ilnspital aiifl IIoiL Radium Inslilute, 

S t ti titiirslrr, - 

tissue <iasat;e. to chatnhers having air-equivalent walls, and 
i h would he the actual in- a revised delinitiou of the international 


crease of energy per unit vohiiue of 
tissue brought about by irradiation. I )irect 
ineiltods of measuring dosttge in the.se terms 
are not practicable, but the same objeel is 
served if an indirect means giving equiva- 
cnt results can be set up. 'riie conditions 
II er ''hich ioni/.ation mea.surements can 
e used for this puriiose have been the 
j-UDject of c.xhaustivc investigations, nota- 
ry by L. H. Gray. Briedv. Grav’s con- 
tusions may be summarized as follows: 

le energy absorption per unit volume 
a medium in which quantum radiation is 
e ng absorbed is proportional to the ioni- 
'(ir'flii volume arising in a small 

„ . cavity in the medium. I'he 
rnust be situated at a depth in the 
um not less than the maximum range 
elcetrons in the medium, and 


nternational 
roentgen has been put forward on this 
basis. With air-equivalent walls the total 
ionization is .strictly proportional to the 
volume of the chamber which can, there- 
fore, be chosen of more practicable size. 

Now under most ordinary conditions the 
ti.ssuc to be treated consists entirely of 
elements of low atomic number and the 
specific gravity is reasonably constant, so 
that the observed ionization per cubic 
centimeter in a minute tissue- wall chamber 
would be exactly proportional to the energy 
absorption in tissue, and further, this 
ionization per cubic centimeter would 
dilTer by a constant amount (about 4 per 
cent) from that in an air-wall chamber of 
ail}’’ size. Hence the proposal to measure 
tissue dose in roentgens by means of air- 
wall chambers is acceptable as a general 


e linear dimensions of the cavity must be principle. Nevertheless circumstances do 
^all compared with the range of the cor- arise in which the energy absorption in 
Puscular radiation. Transcribing these tissue is not directly correlated with the 
conditions to conform with measurements ionization in an air-wall chamber, as, for 
JO small ionization chambers it is seen that example, in the neighborhood of skin or 
oe wall thickness must be equal to the bone where elements giving an appreciable 
of secondary electrons and that the photo-electric effect are to be found. It is 
P'^oper linear dimensions vary from a few felt that any new phrasing of the definition 
^illimeters for gamma rays to one-tenth of the roentgen should not preclude the 
a millimeter for x-rays generated at possibility of allowing for these special 
^ kv. In principle then, it is possible 
0 measure tissue doses by observations on 
^ ionization in small chambers having 
tissue-equivalent walls. The limiting di- 
mensions of the chambers are so small for 
f mys at normal voltages that grave, per- 
aps unsurmountable, experimental diffi- 
culties are introduced. For this reason it 
nas been proposed that all dosage measure- in roentgens directly, and if it were the 
ments should be related to observations in labor involved in exploring the complete 
— ■ radiation field for each individual case 

of before the Fifth International Congress would be prohibitive. The question is not 

Radiology, at Chicago, Sept. 13-17, 1937. SO much how to measure tissue dose but 

. Present address Swedish Hospital, Seattle, Wash- . uusc, uut 

wgton. bwedish wospi p measurement. I want 
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effects in the statement of tissue dose by a 
too rigorous insistence on the merits of 
measurements with air- wall chambers. 

The problem of tissue-dose measure- 
ment is by no means solved when we have 
laid down satisfactory experimental con- 
ditions. It is not feasible to insert ioniza- 
tion chambers in tissue to measure the dose 
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then, briefly to review the methods 
which this can be accomphshed in the hght 
of the principles of measurement that I 
have outhned. 

Although there is no sharp delineation in 


over the range of variation that occurs in 
therapy. It assumes also that independent 
observations of the dosage rate in a meas- 
uring phantom under identical conditions 
of irradiation will agree. Figure 1 shows 



Fig. 1. Influence of chamber diameter on depth 
dose curves. 



DEPTH 


Fig. 2. Logarithmic depth dose curves set coincident 
at a depth of 5 cm. 


the theory of ionization measurements be- 
tween x-rays and gamma rays, there is in 
actice a rather marked differentiation in 
- the approach to dosage simphfication for 
the two agents. For x-ray treatments the 
customar)’’ method is to use a series of iso- 
dose charts appropriate to one particular 
type of tube, together \vith tables of dosage 
rate for all the variations of tube voltage, 
current, filter, focus-skin distance, and 
field size to be employed. Many of these 
variables can be treated collectively if we 
postulate a change in the method of con- 
struction of isodose charts. Instead of 
writing 100 per cent as the surface dosage 
rate for each chart, let 100 per cent repre- 
sent the dosage rate at a given point in air 
under standard conditions. The figtues on 
isodose charts then give at once the tissue 
dose for the pven incident quality of radia- 
tion for the focus-skin distance and field 
size in question. This assumes that the 
contribution of scattered radiation at any 
point depends only on quality, as measured 
by half value layer, and not on the spectral 
distribution. This appears to be valid 


curves of depth dose for 200 kv. radiation 
incident on a large block of unit density 
wax, as recorded by two chambers of 
diameter 8 mm. and 18 mm., respectively. 
Both chambers had air-equivalent walls 
and their response to radiations of H.V.L. 
0.3 mm. Cu to 3.0 mm. Cu ran exactly 
parallel. Yet the two curves are quite 
different in shape. The initial reading in 
each case was made with the chamber half 
immersed so that it is not surprising that 
there should be a marked difference in 
behavior over the range in which each 
chamber proceeds to the fully immersed 
position. It is more important that the 
increased depth dose persists at all depths. 
Suppose the cur\^es are redrawn (Fig. 2) to 
make them coincide at an arbitrary depth, 
which here is 5 cm. The ciuves now coin- 
cide exactly except near the surface and 
one is tempted to derive a true depth dose 
cun.-e by extrapolating the common part to 
zero depth. The method would acquire 
ph 5 ’-sical significance if the actual dosage 
rates at this depth were equal but this is 
not so. The value was 3 per cent more 
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in the large clianiher at 5 cm. dcjith, atul 
3 per cent les.s at the surface, 'riic (lifTcr- 
cnceat 5 cm. cieplli is simply cxjjlained In* 
the reduced tiiickness of wax to he tra- 
versed in the case of the larger chamher. 


surface were imrelialde. The dependence 
of do.sage rate or chamber size i.s given in 
'rahle I for a few .s])ccial cases. To make 
isofio.se charts of general utility it will be 
seen that all the observations must cither 



n . Arrangement of wax block to bring a 

I ^ into approximate agreement wit 

phantom measurements. 


We should expect an indefinitely small 
^ amber to give readings some 3 per cen 
less again and this was verified by meas- 
urements in a chamber of 2 mm. diameter. 

the same time, the apparent sur 

dosage rate rose by 3 per cent. The e 
^ated shape of depth dose _ o 

indefinitely small chamber ^PPro^ 2 
elosely to the straight line in JS 
although the readings within m 



be made with chambers much smaller than 
those commonly employed or corrected 
from measurements with two^ chambers. 
The use of small chambers is’ specially 
advisable when measuring the effects near 
the geometric edge of a beam the gradient 
of whose dosage rate is high. 

The therapist equipped with a set of 
isodose charts derived from readings in a 
large phantom with beams at normal inci- 
dence desires to know to what extent they 
will be valid under the varying treatment 
conditions arising in practice. Better still, 
the physicist should define conditions under 
which the same charts may be used di- 
rectly, so that the estimation of dosage can 
be kept in its simplest terms. The use of 
auxiliary scattering bodies to insure the 
restoration of equivalence between experi- 


table I.— dependence of dose on 

CHAMBER DIAMETER 


Chamber 

Diameter 

Relative Dose 

Near 

surface 

5 cm. 
deep 

~ V. small 

S min- 
is mm. 

U3 

I3S 

135 

100 

io;j 

100 
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ment and practice in irradiations at oblique simple correction curv'^e in such a way that 
incidence, or of Umited masses of tissue, the dosage for individual cases could be 
such as lim bs and necks, is a familiar pro- derived with a probable error not exceeding 
cedure. General conditions, which should a small percentage. It may be claimed 
be regarded as an integral part of a dosage then that the tissue dose, which would be 



Fig. 5. Variation of skin dose with thickness of 
celluloid screen in Figure 4. 


5 system, can be laid down. Thus for 200 
kv. radiation fuU ionization is received at 
any point in the irradiated field when the 
scattering medium extends S cm. laterally 
beyond the geometrical limits of the beam 
and to S cm. beyond the point considered. 
For most pmposes a thickness of 5 cm. is 
sufiicient. The same thickness can be used 
over a wide range of radiations on account 
of the compensation between the penetra- 
tion of the beam and the abundance of 
scatter. A typical application of the prin- 
ciple is shown in Figure 3. 

Compensation for anomalous scattering 
regions within tissue is not feasible, but it 
appears, as, for example, in the measure- 
ments by Mrs. Ouimby and her collabora- 
tors on cadavers, that the presence of bone 
or of small cavities does not seriously dis- 
turb the estimation of tissue doses from 
isodose charts. In some special cases, 
notably for lung cavities, a discrepancy 
arose which could be accommodated by a 



RADIUS OF SCATTERING MEDIUM 


Fig. 6. Effect of scattering cylinders of various 
radii on the dose within a cylindrical radium im- 
plant. (Chamber wall = 1 mm. electron metal.) 

recorded by a small air-walled chamber, 
can be written down within perhaps 5 per 
cent under all treatment conditions by 
simple computations from the basic 
and a knowledge of tube output. 

It remains to be seen how far 
measurements would be affected h' 
into account the presence of c 
and cartilage associated with ■ 
has been assumed so far that 
absorption in tissue will be dir 
tional to the measured ic 
lent in air-walled chambers, 
that the true absorption in th 
substances may be quite diff 
on account of the photo-ele<_i 
in the sulphur of skin, and 
phosphorus of bone. L. 
estimated, for example, tha 
in a minute chamber with 
walls may well be 50 per c= 
that in a tissue-wall < 
generated at 200 kv. Mui 
of this additional effect ex 
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80/1 from the actual sulphur-bearing layers. 
Blood capillaries are found within from 
40/1 to 140/1 of such layers. Consequently 
it may be expected that the additional 
effects ivdll play a part in the production of 
visible erythema reactions. It will follow 
that tissue doses, regarded as energy ab- 
sorption, but determined by convention in 
terms of the ionization in air-walled cham- 
bers, may be seriously in error for soft 
radiation in just the cases which have been 
subject to the most careful clinical investi- 
gation. For the present, the best one can 
do is to regard an erythema dose as not yet 
having graduated to the status of a physi- 
cal dose. Ultimately it may be possible 
to make a sufficiently close approximation 
to the photo-electric contribution, which 
could readily be applied to isodose charts 
of the type that I have described. In the 
meantime, it would be unfortunate if the 
anomalies of skin dose were allowed to dis- 
courage the statement of tumor doses in 
roentgens. 

The analogous effects in bone and carti- 
lage do not give rise to problems of physi- 
cal interest. It is obvious that zones of 
high dose will occur within and in the 


immediate vicinity of these bodies. These 
zones constitute a potential danger in 
treatment and their appreciation can safely 
be left to the clinician. 

In comparison with the x-ray problems 
the measurement of absolute tissue dose 
with radium is straightforward. The diffi- 
eulties diminish rapidly as the wave length 
of the incident radiation diminishes. T e 
permissible dimensions of the chamber in- 
crease inversely as and the disturffing 
photo-electric effect diminishes as X ® 
choice of material for chamber walls is a so 
much less critical, and well-establishe cor 
rections can be employed to convert 
ings in such convenient materials as e 
tron metal to the conventional equl^ ^ ^ 

for air walls. Against this one has o 
the increased wall thickness of t c c a 
bers required to exclude secon aiy 
puscles generated at distant pom s 
the chamber. It is well known .... 
thickness equivalent to some our 


meters of graphite is necessary and suffi- 
cient for this purpose. This condition 
modifies the conception of tissue doses 
under two circumstances, namely, near a 
skin surface or close to a radium needle 
used interstitially. Figure 4 illustrates a 
typical experiment on the magnitude of the 
first effect. An apparatus similar to a 
radium bomb was used to irradiate a block 
of wax in which was inserted a small 
cylindrical chamber with its axis at right- 
angles to the surface. The walls of the 
chamber consisted of elektron metal and 
the upper end was machined to a thickness 
equivalent to 0.7 mm. of tissue. Succes- 
sive layers of celluloid were applied to the 
phantom surface and the ionization was 
noted at each stage. The ionization was 
reduced by approximately 25 per cent by 
the addition of 3 mm. of celluloid (Fig. 5). 
The conditions in this experiment were 
exceptionally favorable for the generation 
of extraneous secondary particles, but in 
some radium treatments the state of affairs 
is not dissimilar. For the sake of con- 
sistency, an adequate layer of celluloid, 
wax, or similar material should be placed 
on a skin surface during irradiation by ex- 
ternal sources, so that the dose at a super- 
ficial point is derived entirely from the 
ionization produced by corpuscular radia- 
tion generated in the immediate vicinity. 

The analogous effect round a radium 
needle in tissue is of little importance. It 
occurs in a region where the gamma-ray 
dose is already in excess of the general 
value and the extra ionization arising from 
secondary /3 particles produced in the 
needle wall merely shortens the total time 
for which a given needle can be safely left 
in situ. 

Apart from these two effects the estima- 
tion of tissue dose for gamma radiation 
presents the fullest scope for simple calcu- 
lation. Once the dosage rate in roentgens 
at one centimeter from a point source of 
one milligram of radium with standard 
filtration has been determined, the tissue 
dose at any point can be written down in 
general without further reference to ioniza- 
tion measurements. This basic value has 
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been the subject of exhaustive investiga- 
tion by radiophysicists, and the more 
recent measurements have converged to a 
figure which can probably be written as 
8.3 0.2 roentgens per hour with 0.5 mm. 

Pt filtration. 

Three types of radium treatment, which 
are amenable to different methods of dos- 
age simplification, can be distinguished. 
These are the so-called bomb therapy, 
irradiation by radium moulds, and inter- 
stitial therapy. Dosage estimation in 
bomb therapy proceeds by means of isodose 
charts constructed in a manner identical 
with that for x-ray therapy. With radium 
moulds the determination of dose is par- 
ticularly easy. One is normally concerned 
with conditions in the first few centimeters 
of tissue and within this range the net 
effect of absorption and scattering on the 
dose received at any point is so small that 
it can, in general, be neglected. The de- 
termination of dose thus becomes a purely 
mathematical exercise. Simple solutions 
depend upon the possibility of stating rules 
for the distribution of radium soiurces so 
that the dosage rate shall be approximately 
uniform and calculable over sheets parallel 
. to the radium applicator. The complexity 
.of any such system of rules is fixed pri- 
marily by the degree of accuracy to which 
the dose is made uniform over a given sur- 
face. Considering the inevitable error in 
the measurement of a treating distance of 
the order of one or two centimeters, a 
margin of error of 10 per cent is not un- 
reasonable. This gives sufficient scope for 
generalizations which lead to a system of 
dosage calculation whereby the tissue dose 
at any relevant point can be written down 
at once when the area of the radium ap- 
plicator, the treatment distance, and the 
effective radium content are known. 

The extent to which the absorption of 
the primary radiation in tissue will influ- 
ence a tissue dose calculated in this way 
depends very much on the geometrical 
arrangement of each particular case. It is 
probably for tins reason that the reported 
values of the effective absorption are not 
consistent. It seems to be agreed that the 


net absorption is not more than 4 per cent 
per centimeter ; measmements that I have 
made suggested that a value of 2 per cent 
per centimeter would be a fair average. In 
view of the incidental errors of this type of 
therapy, it seems unnecessary to apply an 
absorption correction to depth doses up to 
3 cm. deep. 

Conditions in interstitial radium therapy 
are rather different. On paper, at least, it 
is possible to give rules for the distribution 
of radium sources in space in such a way 
that the dose will be approximately uni- 
form throughout the volume contained, 
except within a few millimeters of each 
source, and can be calculated from the total 
volume and the effective radium content. 
These proposed arrangements have been 
set up in the laboratory and the radiation 
field explored by small ionization chambers. 
The dose in air has invariably been found 
to be consistent with the calculated value 
and the change in dose by i m mersion of 
the whole arrangement in a scattering 
medium of unit-density has been shown to 
be negligible. Actually, the dose reaches a 
minimum when the scattering medium just 
occupies the space contained by the needles 
(Fig. 6). With a phantom approximating 
to real conditions the tissue dose is never 
far from the air dose. At first sight, then, 
the calculation of dose in interstitial ther- 
apy would appear to be the simplest possi- 
ble case. This would be true if radium 
needles could be inserted in predetermined 
positions, which is clearly impossible. The 
problem of dosage thus becomes the purely 
geometrical one of determining the actual 
configuration of sources in a radium im- 
plant. In some cases a study of two 
radiographs of the implant is sufficient for 
this purpose, but more generally it is essen- 
tial to reconstruct the implant in space. 
To take an extreme case, the series of im- 
plants shown in plan in Figure 7 can be 
arranged to give identical radiographs in 
both anteroposterior and lateral films. The 
dose at a point A changes in this series by a 
factor of five. In real practice one can 
expect errors up to perhaps 50 per cent, if 
the dose is estimated from radiographs 
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alone. For this reason we have to regard 
the spatial reconstruction, which can be 
readily performed by optical means, as an 


the only source of error of any importance 
being connected with special effects in skin. 
One essential feature stands out — that 






Fig. 7. Identity of the radiographs of four different implants, viewed by parallel 
beams of x-rays With the normal divergent beams small differences arise which are 
inappreciable to the eye but can be analyzed geometrically or, more conveniently, by 
a special "implant reconstructor.” 


integral part, and in fact the principal part, 
of the mechanism of dosage estimation. 

SUMMARY 

To summarize this somewhat discon- 
nected smwey of the possibilities of reduc- 
ing the determination of tissue doses to a 
system of elementary computations, it may 
be claimed that for radium treatments a 
simple system, sufficiently accurate for 
clinical requirements, can be established. 
For x-ray treatments, with which may be 
grouped radium bomb therapy, satisfac- 
tory results can be achieved by the com- 
pilation of isodose charts in a special way. 


much closer collaboration between- the 
physicist and the radiotherapist is called 
for. Simplicity in dosage cannot be 
achieved if the therapist uses his physical 
agents in any arbitrary manner, nor can 
the therapist tolerate restrictions on his 
technic so prescribed as to limit its utility 
to a few selected cases. Only by a careful 
consideration of the requirements of both 
specialists can a general scheme of treat- 
ment and dosage be built up, and not until 
such a system is available equally well to 
the smallest clinic as to the largest can we 
be said to have solved the problem of 
tissue dosage. 



ALOE VERA IN THE TREATMENT OF RADIATION ULCERS OF 
MUCOUS MEMBRANES 

■ By FREDERICK B. MANDEVILLE, M.D., Professor of Radiology, Medical College of 

Virginia, Richmond, Virginia 


]||N 1935, Collins and Collins (1) published 

a favorable report ori the treatment of 

roentgen dermatitis with the fresh 
whole leaf of Aloe vera. Later that year 
Collins (2) added a report on the use of 
an ointment of Aloe vera (Alvagel) as a 
therapeutic agent for roentgen and radium 
burns. The following year Wright (5) gave 
a paper on the use of Aloe vera in the treat- 
ment of roentgen ulcers and telangiectasis. 
He concluded that (5) : 

“From the cases reported it would seem that 
x-ray ulceration, even of several years’ dura- 
tion, will respond to the use of Aloe vera. The 
permanence of the results can be determined 
only by watching cases thus treated over a 
period of time. Little can be e.xpected in the 
treatment of telangiectasis as a result of irradi- 
ation beyond the smoothing and softening of 
the affected skin.” 

Probably the most recent and authorita- 
tive information, worth quoting at length 
to bring it to the attention of radiologists, 
comes from MacKee, who says (3) : 

“ During the past two or three years excellent 
results have been obtained with the jelly ob- 
tained from the leaf of a plant called Aloe vera. 
The plant grows in Florida. The leaf is green 
in color and long and wide — somewhat like a 
sword. The shell of the leaf is thick and 
tough, but when fresh can be cut easily with a 
knife. On one side of the leaf the shell is flat; 
on the other side it is convex. There is a thick 
layer of jelly-like substance between the shells. 
The leaf should be kept in a cool, moist en- 
vironment. It is customary to cut a piece of 
the leaf to the size and shape of the lesion. The 
conve.x shell layer is removed. The jelly is 
placed in contact with the floor of the ulcer 
and held in place rvith a bandage. Dressings 
are changed once or twice daily. The treat- 
ment seems to be inefficacious for roentgen 
or radium sequelae — atrophy, telangiectasia, 
sclerosis, and keratosis. It appears most effec- 
tive in the case of indolent roentgen and radium 
ulcers. Often the pain disappears within a day 
or two and healing takes place in a few weeks 
or a few months — more often the latter. The 
writer can vouch for the good results in a fairly 


large percentage of indolent ulcers. Good re- 
sults have been obtained also in ulcers that oc- 
cur early in third-degree reactions. 

“To obtain satisfactory results it seems 
necessary to use the fresh leaf. Preparations 
on the market which contain the Aloe vera jelly 
have been thus far unsatisfactory. It is 
thought that the good results are due to 
vitamin D.” 

Our own personal experience in man has 
been limited to five cases. All five have ex- 
perienced definite relief from pain and dis- 
comfort, as mentioned by MacKee. One 
case of severe roentgen dermatitis of the 
face, treated two years ago with the fresh 
leaf, can be recorded as an excellent result. 
Three other cases of roentgen ulcers of the 
skin, in patients treated for carcinomas 
of the prostate, breast, and vagina, died 
incident to their disease, before a reason- 
ably accurate or satisfactory evaluation of 
Aloe vera therapy could be made. Relief 
from pain was definite, sloughing appeared 
to clear more readily, and skin grafting was 
successful in the breast case. 

As no cases of radiation ulcers of the 
mucous membranes treated with Aloe vera 
have been noted by us in the literature, 
our purpose is to report the fifth case which 
has remained well for two years follow- 
ing healing of osteo-radio-necrosis of the 
tongue, floor of mouth, and mandible. 

Case 5. A 54-year-old white male had 
noticed a growth 1 cm. in diameter on the 
right side of his tongue and floor of his 
mouth anteriorly for three months. This 
was removed by a surgeon with electrocau- 
tery and the pathologic diagnosis by A. C. 
Broders, M.D., was squamous-cell epithe- 
lioma, Grade 3. There was slight enlarge- 
ment of the anterior right cervical lymph 
nodes. He was then referred for radiologic 
treatment. Intra-oral radium therapy, 
heavily filtered, and external deep x-ray 
therapy was administered over a ten-day 
period. The case was complicated by ex- 
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tensive peri-odoiital disease, which seemed 
to be a factor in the marked and severe 
radiation reaction of the tongue and mouth 
which began on the fourth day follow- 
ing the completion of therapy. The acute 
reaction began to subside within 14 dav'S, 
but during the nc-xt three months a large 
ulcer of the right side of the tongue and 
floor of the mouth developed. All of the 
teeth wore extracted, a few at a time, but 
osteo-radio-necrosis developed in the right 
mandible in spite of expert dental care and 
mouth hygiene. An alcohol injection of 
the third branch of the right fifth nerve 
was performed but the patient still suffered 
pain in the floor of the mouth and tongue. 
The ulcer was deep and measured 5 X 1-5 
cm. and left the right mandible exposed. 
Films of the mandible showed rarefaction 
of the upper right margitr about 5 centi- 
meters in length and 0.5 centimeter in 
depth. Approximately three and one-half 
months following radiation therapy the 
jelly-like substance of fresh Aloe vera leaf 
Was held by the patient within the mouth 
for from one and one-half to thirteen and 
one-half hours daily for a period of eight 
Weeks, averaging seven hours daily. 
lief from pain was prompt and definite and 
the ulcer slowly gyew smaller. Saline 
mouth washes were used between and after 
this Aloe vera therapy. Five weeks later 
a single sequestrum of the upper right 
mandible was lifted off with forceps. In 
another five weeks the ulcer was com- 
pletely healed. Removable dentures were 
fitted six months later. The mouth is y 
and there is some furrowing of the tongue 
and limitation of its motion. The pa icn 


has been followed for two years since com- 
I)lctc healing was obtained and has been 
seen in large radiologic clinics elsewhere, 
with no evidence of ulceration. 

-■< \Vc belicv-e that osteo-£^iomecrosis 
' should be prevented when possible, ^^b 
ratlier large numbers , of such cas^s_are 
being reported from the larger radiological 
centers where proteetion, fil trat ion, and 
dosage are carefully considered, any means 
which will aid in its treatment s hou l d .be 
described. 

SUMMARY 

1 Recent literature on Aloe vera ther- 
apy for radiation ulcers of the skin is 
briefly reviewed. 

2. Radiation ulcers of the mucous mem- 
branes and adjacent tissues of body cavities 
may also be treated with the fresh leaf of 
Aloe vera. 

3 A case of osteo-radio-necrosis of the 
mouth so treated and well two years fol- 
lowing healing is briefly reported. 
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THE DIAGNOSIS OF UNUSUAL CALCAREOUS SHADOWS FOUND ON X-RAY FILMS 

OF THE ABDOMEN^ 

By CASSIE BELLE ROSE, M.D., Boulder, Colorado 


IjjN the years from 1922 to 1936, inclusive, 
I almost thirty thousand films of the 

abdomen were taken in the x-ray de- 
partment of the Presbyterian Hospital of 
Chicago. Unusual calcareous shadows 
found in this series of films, Avith their prob- 
lems in differential diagnosis, form the 
basis of this report. 

Each of these patients Avas studied in 
close co-operation Avith the attending phy- 
sician by means of the clinical history and 
physical findings, as well as appropriate 
laboratory work, including thorough x-ray 
examinations. Most of them Avere further 
observed either at operation or autopsy. 
Without such close co-operation in the 
study of these cases, the diagnosis would 
often have been impossible. 

Radiologists knoAV that in the upper 
abdomen the most common calcareous 
shadows found by x-ray are kidney stones, 
with gallstones a close second. In the 
loAver abdomen and pelvis those most fre- 
quently found are ureteral and bladder 
stones, phleboliths, calcified glands, and 
occasionally calcified fibroids in the female 
or prostatic calculi in the male. Other 
types of calcareous shadoAVS occur infre- 
quently. One must ahvays be on guard 
for the unusual form or location of common 
shadoAA^s. In addition, there may be pe- 
culiar, rare, or atypical calcareous shadows 
Avhich require, for diagnosis, eAJ^ery help 
possible, and may cA’-en then be in doubt. 

The first three cases are unusual forms 
of common shadows found in the loAver 
abdomen, and are reported because of the 
extraordinary size of each lesion. 

CASE REPORTS 

Case 1. The first case is that of a large, 
sharply defined, uniformly dense shadoAv 
hdng within the bony pehds and simulating 

'■ Presented before the Fifth International Congress 
of Radiologj-, Chicago. Sept. 1.3-17, 1937. 


the cystogram of a moderately large blad- 
der. KnoAA'ing that this is a male patient, 
which rules out calcified fibroid, and that 
there had been no injection of opaque 
material before taking the film, the x-ray 
diagnosis of an extremely large bladder 
stone is made. On cystoscopic examina- 
tion this stone was visible and so large that 
the cystoscope could not be introduced 
more than an inch into the bladder. 

Case 2. The next film shows two large 
calcareous masses, 7x5 and 7 X 10 cm., 
lying within the bony pelvis. Three or 
four smaller ones are also present. At 
first glance these shadows suggest two 
enormous bladder stones and several 
small ones. HoAvever, since the patient is 
a woman and these shadows are not close 
together, their outline is somewhat irregu- 
lar, and they are not solid in their density, 
an x-ray diagnosis of multiple areas of 
calcification in fibroids is suggested rather 
than multiple bladder stones. 

The pelvic examination revealed a hard, 
nodular mass the size of a large grapefruit 
lying in the hollow of the sacrum. It ex- 
tended from the right to the left of the 
pelvic Avail and almost as high as the sym- 
physis pubis. The mass was not tender 
and did not compress the rectum. There- 
fore, the clinical and x-ray diagnosis coin- 
cided. 

Ureteral and bladder stones sometimes 
occur in the same patient and usually both 
produce characteristic symptoms. 

Case 3. The film of the next patient, a 
man 64 years of age, shows a concentric 
ringed dense shadow in the bladder region 
measuring 3x4 cm. (Fig. 1-A). Another 
shadow, sausage-shaped and hooked at its 
loAver end, OA^erlies the left sacro-iliac 
joint. It measures 3 X 8.5 cm. Its shape 
and position, in spite of its enormous size, 
suggest a ureteral stone. 

On cystoscopic examination, only the 
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bladder stone was visible: the other tiplc small ring shadows arranged like a 
shadow conld not be made out. A ureteral string of beads and following a rather tor- 
catheter could be passed only an inch into tuous course transversely across the mid- 



Fig. 1-/1. 

Fig., 1-A. Case 3. Film shows bladder stone and large 
°P^?lion. Patient’s age, C4 years. 

„ Fig. 1-5. The large ureteral stone recurred after ten years 
'8 years old. 


Fig. 1-5. 

low-lying ureteral stone. Both removed at 
and has persisted to date. Patient now is 


this ureter, and pyelogram solution could 
he injected no farther. (This case was 
studied in 1923, before the advent of in- 
travenous pyelography.) 

The patient’s symptoms pointed to a 
bladder stone — there was no indication of a 
ureteral stone. The bladder stone was re- 
moved through a suprapubic incision, and 
the other large stone seen by x-ray was re- 
moved through a longitudinal incision in 
the left ureter. 

Ten years later this patient returned. 
To our surprise a similar stone, again symp- 
tomless, had recurred in the same ureter 
(Fig. l-B). This stone has persisted to 
date. The patient, who is now 78 years 
ut age, says that he is perfectly well and 
he certainly looks the picture of health. 

In contrast to the foregoing cases, the 
next film presents small multiple shadows 
of a type rarely seen. 

Case 4. This patient’s film shows mul- 


part of the bony pelvis. Never having 
seen this type of calcification, we made 
no x-ray diagnosis at that time. Soon 
afterward another patient was x-rayed 
to show an injection of lipiodol into the 
ejaculatory duct. Since this film resem- 
bled that of the previous case, we were 
able to make a diagnosis of the first case 
as calcification along the course of the 
ejaculatory duct and seminal vesicles. - 

The shadows on the next film, while not 
strictly within the abdomen, are so striking 
as to warrant inclusion in this paper. 

Case 5. The film shows many streaks 
and spots of dense material extending from 
the midpart of each ilium downward and 
outward to the upper part of the thigh. 
Once recognized, they are unmistakable. 
They are due to multiple hypodermic in- 

2 This case is reported in full by Norris J. Hcckel, 
in Am. Jour. Roentgenol, and Rad. Then, 39, 377, 
378, March, 1938. 
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jections of opaque material into the but- 
tocks. The shape of the shadow is de- 
termined by the technic of injection — a 



Fig.2-A (abozie). Case 6. Oval 
densely calcified shadow, 5X7 
cm., in left kidney region. 

Fig. 2-B {below). Film of speci- 
men which, after postmortem 
study, was diagnosed as an “extra- 
peritoneal peri-renal osteoma.” 

round spot if the needle is held still and 
a streak if the needle is being withdrawn 
during the injection. In the present drive 
against S 3 ’^philis in this country, it is quite 
likely that many such cases will come to 
light in the future. 

All radiologists have seen small oval and 


large deer-horn kidney stones but a large 
oval shadow such as is shown in the next 
case is rare in the kidney area. 

Case 6. On this film a very large, oval, 
densely calcified shadow is' visible in the 
left kidney region on the anteroposterior 
view (Fig. 2- A). On lateral view it is 
over the second lumbar vertebra. Its 
position is. therefore, characteristic of kid- 
ney stone. It is of unusual size, measuring 
5X7 cm., and in its upper portion there is a 
somewhat less dense area. The retrograde 
pyelogram shows a small normal kidney 
pelvis near the lower margin of this den- 
sity and the rest of the pyelogram is not 
visible. The same is true with the intra- 
venous pyelogram. The fluoroscopic ex- 
amination shows this mass to be outside of 
the stomach and colon. The x-ray diag- 
nosis was a rare type of kidney stone. The 
patient’s death resulted from a ruptured 
diverticulum and peritonitis. 

The postmortem examination revealed 
“a regular, oval, very firm mass posterior 
to the left kidney and loosely attached to 
the capsule of the kidney by threads of 
fibrous tissue.” It suggested a dermoid 
to the pathologist. Microscopic studies 
showed “this mass to be only bone. The 
Haversian canals had multiple directions 
with no symmetry of arrangement of all.’ 
It was then diagnosed as an extra-peri- 
toneal, perirenal osteoma.^ A film of the 
postmortem specimen is here shown (Fig. 

2- B). 

Shadows which at first suggest one type 
of lesion may, on further study, prove to be 
of an entirely different type. 

Case 7. The postero-anterior film of 
this patient shows in the right upper quad- 
rant a well-defined, closely packed, globu- 
lar group of a hundred or more small 
stones which surely suggest gallstones (Fig. 

3- A). However, on the anteroposterior 
view (Fig. 3--B) the stones string out for the 
length of three vertebrEe, and three small 
groups of stones project laterally from the 
upper end of the large mass. On the 
lateral view the stones are grouped rather 

3 This case is reported in full by Dr. H. L. Kretschmer 
in Surg., Gynec. and Obst., 67, 108-113, July, 1938. 


rosb: unusual calcarbous shadows on films of abdomen 


603 


closely and overlie the second and third 
lumbar vertehrm as do kidney stones, in- 
stead of anterior to the spine in the gall- 


over the ilium suggested a dermoid con- 
taining bone. We were not prepared for 
the findings at operation. 



Fig. 3-A. Fig.3-B. Fig. 3-C. 

Fig. 3-A. Case 7. Posicro-antcrior film sJiows a hundred or more small closely packed stones suggesting 
g^Ustonos, 

Fig. 3-5. . The antero-postcrior view shows these stones strung out for the length of three vertebrae, with 
three small groups projecting laterally from the upper end of the larger mass. rViom 

Fig. 3-C.’ Film shows that the pyclogram increases the density m the area of the stones and spreads the 
3part slightly. Therefore, these shadows are in reality due to kidney stones. 


bladder position. A pyelogram (Fig. 3-C) 
increases the density in the area of the 
^ones and spreads them slightly apart. 
Furthermore, a cholecystogram shows a 
normal gall-bladder filling. A colon fluoro- 
scopy shows the densities to be outside 
nf the bowel. Hence a group of a hundred 
or more small stones which, at first glance 
seemed typical of gallstones, proved on fur- 
ther x-ray study to be kidney stones of 
most extraordinary number and grouping. 

Occasionally kidney stones lie in a most 
unusual position. 

Case 8. On this patient’s film several 
Regular bonelike densities resembling 
phalanges overlie the left ilium. The left 
kidney outline is visible in its normal posi- 
tion and contains a little calcareous debris, 
"khe ureteral catheter passes mesial to the 
shadows over the left ilium. The ureter 
^nd one major calyx are fairly well visu- 
3-Iized by the pyelographic solution. The 
other calices are not visible. 

The kidney findings seemed to indicate 
tuberculous calcification, and the shadows 


This patient came to the hospital be- 
cause of a red tender area, which seemed to 
be an abscess, pointing in the region of the 
left groin. This abscess, when incised, 
opened into a large fibrous-walled cavity 
which extended to the kidney. From the 
bottom of this cavity several stones were 
obtained. These accounted for the 
shadows over the left ilium. 

The course of events in this patient was 
then clear. An abscessed kidney had per- 
forated and gravitated downward carrying 
with it multiple kidney stones. The kid- 
ney itself remained in its normal position 
and contained a small amount of sand. 

Calcification in the spleen is compara- 
tively rare. 

Case 9. Occasionally, as with this pa- 
tient, there is found in the spleen area a 
group of tiny, round, sharply circum- 
scribed, uniformly dense shadows, often 
from fifty to a hundred or more. Such 
shadows arise from two causes : first, from 
multiple phleboliths in the spleen sub- 
stance (which are of no particular clinical 
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significance) and, second, from small calci- 
fied tuberculous nodules in the spleen cap- 
sule which are comparatively rare. It is 



Fig. 4. Case 12. Film shows the slightly 
mottled and the ring type of shadows due to 
multiple calcified echinococcus cysts in the liver. 


noteworthy that tuberculous nodules which 
are not calcified show as areas of slightly 
lessened density on films of the spleen 
taken after its removal from the body. 

Occasionally, one finds a ring shadow 
suggesting a gallstone except that it is on 
the left side. Such shadows may be ex- 
plained as incomplete or partial calcifica- 
tion of the splenic artery. Marked calci- 
fication is shown on the films of the next 
two cases. 

Case 10. This patient’s film shows a 
tortuous double line of density in the left 
upper abdomen a little above the kidney 
and somewhat mesial to the spleen. It 
has the appearance of a calcified artery, 
which, from its position, is probably the 
splenic artery. 

Shortly after this film was taken, the 
patient, a man 85 years of age, died from 
myocardial hypertrophy and degeneration 
due to coronary disease. The postmortem 
showed marked generalized arteriosclerosis, 
including the splenic artery. Even the 
arterioles of the spleen were considerably 
thickened. 

Case 11. A few months later, the films 
of another male patient, 60 years of age. 


showed an even more marked calcification 
of the splenic artery with associated gall- 
stones. In this film the position and tor- 
tuosity of the splenic artery are clearly 
visible. 

Tumors of many types may contain de- 
posits of calcium either within or about the 
periphery of a degenerated or cystic area. 
Several examples follow. 

Calcification of echinococcus cysts is 
sometimes shown on x-ray films. If pres- 
ent, this calcification is circular in out- 
line. Sometimes there is a mottled or even 
a nearly solid density within the ring. 
There may be one or many such shadows. 
They occur in the liver and, it is said, some- 
times in the spleen. If the cysts are not 
calcified, the x-ray film may reveal only 
an enlarged liver, which offers no differ- 
ential criteria between echinococcus cysts 
and other types of liver enlargement. It is 
helpful to note the patient’s nationality, 
usually Greek or Italian, although he may 
have lived many years away from his 
native land. 

Case 12. The case here presented shows 
many characteristic shadows on the x-ray 
film (Fig. 4) which are sufficient for diag- 
nosis of an eehinococcus cyst and to dif- 
ferentiate from gallstone colic, which the 
symptoms so closely resemble. At opera- 
tion 1,200 c.c. of pus was aspirated by 
means of a trocar. Then the liver was in- 
cised and there escaped from the right 
lobe a huge number of cysts varying in 
size from pinheads up to three inches in 
diameter. Several of these showed granu- 
lar deposits on their outer surface, un- 
doubtedly accounting for the- shadows 
shown on the x-ray film. 

Calcification is a frequent response in the 
healing of tuberculous lesions, such as a 
tuberculous kidney, mesenteric gland, or a 
psoas abscess. Such calcification is shown 
by x-ray examination as a mottled or 
“mulberry” type of shadow. A ring type 
of calcification is uncommon. 

Case 13. In one patient, however, the 
x-ray film shows oval ring shadows lying 
close to the spine from the second to the 
fifth lumbar vertebrse ; ■ three on the left 
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side and one on the right (Fig. o-A). The the ring shadows along the spine are due to 
largest is the size of a hen’s egg; the small- calcification in multiple psoas abscesses or 
est about half that size. In addition, the in tuberculous glands. 



Fig. 

Fig. 5-A. Case 13. Film shows four oval ring shadows, three to the left and one to the right of lumbar 
spine, the largest is the size of a hen’s egg. Third and fourth lumbar vertebra; are narrowed and irregular, 
with narrow interspace. Diagnosis is tuberculous spine with calcified multiple pso^ abcesses. ^ 

Fig. 5-jB. Lateral view of the same tuberculous spine. The calcified ring shadows are hidden by the 
vertebrse. 


third and fourth lumbar vertebrae are 
narrowed and irregular along their inter- 
vertebral margins. The interspace is dis- 
tinctly narrowed. Some calcification, with 
hridging, is present (Fig. 5-B) along the 
anterior and lateral margins of these verte- 
bra. The abdomen is otherwise normal. 
Intravenous pyelograms are normal except 
that the ureters are pushed out slightly in 
the region of these oval shadows. A chest 
film shows definite evidence of old, bilateral, 
partly calcified, upper lobe tuberculosis. 

Nine years previously the patient ha 
had a left mid-thigh amputation for tnh^^‘ 
culosis of the knee joint and upper end of 
the tibia. With this history and me 
above x-ray evidence it seems certain that 


Most uterine fibroids lie in the lower 
abdomen, and if calcified, their shadows 
are shown within the bony pelvis on x-ray 
films. However, calcification in very large 
fibroids may be shown by x-ray examina- 
tion in any part of the abdomen, even under 
the costal arch. Therefore, such shadows 
may at times be confused with other types 
of calcification within the abdomen. It is 
most helpful in differentiation to note 
whether or not a soft-tissue tumor extends 
from within the bony pelvis upward high 
enough to contain the shadow in question. 
Very large fibroids simulate a pregnant 
uterus near term, except that fetal parts 
are not visible. 

Other large abdominal tumors, such as 
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The pathologist felt that this tumor rep- 
resented a multiple pregnane)’" in which 
one child, bom at term, was host to cell 
inclusions which later developed fetal 
characteristics, thus producing this unnatu- 
ral and pers'erted multiple pregnancy in a 
male child. 

CONCLUSION 

As consulting radiologists, let us remem- 
ber that unusual cases, such as have been 


presented, can be differentiated from more 
common lesions and correctly diagnosed 
only by a most careful consideration of all 
the evidence obtainable, not only from x- 
ray examination, but also from the clinical 
histor}’’, and physical findings. Therefore, 
it is imperative for us to work in close co- 
operation with the clinician, the surgeon, 
and the pathologist. 

717 9th St. 



CASE REPORT 


RADIOGRAPHY OF TMF. PAROTID 
DUCT 

LESTER W. PAUL, M.D., Associate Professor of 
Radiology, University of Wisconsin Medical Scliool, 
Madisot!, Wisconsin 

Roentgen visualization of the parotid gland 
and its duct, free from overlying bony shadows, 


An ordinary intra-oral occlusal type of film 
is used and positioned as shown in Figure 2, 
with the ftcclusal plane of the upper jaw 
parallel to the fioor. The central ray is di- 
rected downward at an angle of approximately 
()0 degrees atid forward about 20 degrees. The 
point of center on the cheek is slightly posterior, 
and above a point corresponding to the middle 



Fig. 1. 


Sin 3, difficult technical procedure. 

4 majority of such examinations are 

of ^ ^ detection of stones, the presence 
can j hrniy shadows is a distinct handi- 
conducive to diagnostic errors. If 
especially the upper, are edentulous, 
is encountered, since it usually is 
in the upper teeth which interferes 

or oblique views. The majority of 
p.) found in the ducts of the salivary 

^^ther than in the substance of the 
The method to be de- 
duct _9-lIows clear visualization of Stensen's 
any confusing bony or tooth 

gross anatomic features of the parotid 
^ana and its duct are shown in Figure 1, 
On 1 from Sobotta and McMurrich’s Atlas. 

the surface, the course of the duct corre- 
Ponds to the middle third of a line drawn from 
ne lower edge of the external auditory meatus 
a point halfway between the base of the 
and the vermillion edge of the upper lip. 


third of the duct. The technical factors are 
those which would be satisfactory for the 



Fig. 2. 
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upper bicuspid teeth. In positioning the film 
within the mouth it is necessary’’ to bend it so 
that the outer surface is convex. The central 


shadow, even though large, was missed in 
radiographic examination at another clinic 
and a diagnosis of tumor was made. 



Fig. 3, 


Fig. 4. 


ray is then perpendicular to the film at the 
height of the convexit)’' and since this corre- 
sponds to the area of the duct no significant 
distortion is produced. It is necessary to 
insert the film firmly against the anterior 
pillar of the tonsil and if gagging is trouble- 
some, cocainization of the pharynx is recom- 
mended, although this will seldom be needed. 
The resulting radiographs are illustrated in 
Figures 3 and 4. Figure 3 is a radiograph 
made after the injection of lipiodol into the 
duct. Figure 4 shows a calculus impacted 
in the mid-portion of the duct. This stone 


. For visualization of the region of the gland 
proper, the view ordinarily used to show the 
ramus and coronoid process of the mandible 
is recommended. Because of the close rela- 
tionship of the gland to the ramus it is im- 
possible to visualize it entirely without the 
shadow of the ramus overlying a portion of it. 
With proper exposure factors and stereoscopic 
films, a sufficiently clear view will be obtained. 
This view is recommended, particularly when 
a study of the gland is to be made after lipiodol 
injection. 


BULLETIN OF THE INTER-SOCIETY COMMIHEE FOR RADIOLOGY 


WHO SHALL PRACTISE MEDICINE? 


Not the least important problem confronting 
the profession of radiolog}' to-day is the ques- 
tion of the status and domain of the laj' 
technician in radiological practice. It is a 
question which arises again and again, in one 
phase or another, as the Inter-Society Commit- 
tee approaches professional and socio-economic 
situations in various sections of the countrj'. It 
is a question which urgently demands solution. 

A recent article by Albert A. Rayle, M.D., a 
portion of which is reprinted herewith by per- 
mission of the Journal of the Medical Associa- 
tion of Georgia, states the problem in clear 
fashion. In connection with Dr. Rayle's 
straight-fonvard comments, it is interesting to 
compare an article in a similar vein written more 
nan ten years ago by the present Chairman 
n the Inter-Society Committee for Radiologjq 
Arthur C. Christie, M.D. 

Lest some misunderstanding occur, it may be 
'^cll to define the term “lay technician” before 
quoting from the two papers mentioned above. 

crtainly neither the Inter-Society Committee, 
nor any individual radiologist, has anything less 
nn the highest esteem and appreciation for 
c invaluable services of the technician whom 
c employs and upon whose conscientious 
oya ty and skill he depends for assistance in 
c practice of his profession. The function 
these individuals fills an indispensable 
snci lary role in the practice of radiology. 

ut, when the lay technician attempts the 
Practice of radiology upon his own part, with- 
supervision of a licensed physician-radi- 
? °S>st, he or she becomes a quack, proposing 
0 render a service for which the individual is 
^qualified, untrained, and incompetent. He 
^ "'limited practitioner” and like other 
u ists, he professes to possess special ability 
^ a particular field without having gone to the 
rouble and expense of equipping himself with 
^essential medical background. 

^ question of the non-medical practitioner 
radiology is one which threatens the very 
urvival of a recognized and important specialty 
" Medicine. The evil has been fostered by 
unierous modern developments in the prac- 
^ rnedicine, such as the industrial clinic 
^re a lay technician examines and reports 


on cases treated under workmen’s compensa- 
tion laws, and the attempts to divide the spe- 
cialty into technical and professional phases 
under group liospitalization plans. If these 
situations arc to lie corrected, and if further 
unsound tendencies are to be forestalled, radio- 
logical practitioners themselves must point the 
way. If radiology is, as we contend, a clinical 
specialty demanding medical training instead 
of a technical laboratory procedure to be per- 
formed by laymen, then radiologists must dem- 
onstrate to their medical colleagues that such 
is the case. 

It is somewhat paradoxical that the article 
published by Dr. Christie when he was editor of 
the American Journal of Roejitgejiology and 
Radium Therapy, in 1927, contains some an- 
swers to the questions posed by Dr. Rayle in 
his article written twelve years later. If this 
be irony, it simply goes to show that there re- 
mains much room for progress in the solution 
of a vexing problem. 

From Dr. Rayle’s paper, presented before a 
meeting of the Fulton County Medical Society, 
Atlanta, we quote as follows: 

“There is an old feeling, still ingrained m the 
make-up of a physician, that he should devote 
his thoughts to the scientific phases of his work 
and let the economic phases take care of them- 
selves. Perhaps this is the reason physicians 
are reputedly poor business men. But now the 
economic phases have thrust themselves on us 
and we have to talk about them, however 
distasteful it may be. 

“We physicians have nothing to sell but our 
services. We have spent many years and many 
thousands of dollars to make those services 
worth something to the public and we are 
entitled to sell them in fair market, without 
improper restrictions or unfair competition. 

“Therefore we are all interested in what we 
call ‘socialized medicine,’ which, for our pur- 
poses, we will define as any system whereby 
either the professional or economic aspects of 
practice are controlled by laymen. The two 
go hand in hand, for economic control will 
lead to professional control. It is axiomatic 
that tlie man who pays the fiddler eventually 
will call the tune. 
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“For most of you, socialized medicine is 
something to talk about at medical meetings. 
For us in radiology it has arrived in one form 
or another. What I shall say will be primarily 
about radiology, but it applies also to other 
fields, and it is only a matter of time until it 
will concern every one of you. 

“Realizing the dangers surrounding radi- 
ology from an economic standpoint, the four 
national societies have organized the Inter- 
Society Committee for Radiology, whose sole 
purpose is to deal with matters affecting the 
economics of radiologic practice. This Com- 
mittee has asked and obtained the support of 
the Georgia Radiological Society, which at its 
last meeting appointed a committee to deal 
with the subject for which I speak tonight. 

“The Georgia committee decided to limit its 
field to four topics. Of these, our first two 
problems are in process of adjustment and need 
not concern us in this discussion. 

“Our third problem, the lay-radiologist, may 
be stated as a formula. (1) Radiology is the 
practice of medicine; (2) Medicine legally may 
be practised only by those physicians holding 
a license. (3) But laymen practise radiology. 
It does not come out even, or make sense. 
Why? Because certain members of the medical 
profession support and defend the lay-radiolo- 
gist. Why? Because the lay-radiologist can 
and does offer inducements which medical 
men cannot ethically offer. You may ask 
why we do not hail the lay-radiologist to court. 
The reason is that if we do, he can and will 
employ a cheap doctor to go in partnership 
with him and sign his reports. As long as 
there are doctors who will do this, we can ac- 
complish nothing. 

“Suppose we set up a hypothetical situation 
equally as logical. I believe any one of you 
will agree that any bright young man with a 
reasonable amount of training could learn to 
take out tonsils, appendices, gall bladders, 
and uteri in an acceptable manner from a stand- 
point of surgical technic. Well then, why not 
train up a lot of laymen as surgical technicians? 
Obviously, you would say, ‘Such a man 
would have no medical background. He 
might know how to take out an appendix but 
he would not know when.’ Now that is just 
exactly the objection we offer to the lay- 
radiologist. He may be an excellent technician, 
he may have picked up a working knowledge 
of x-ray diagnosis, but he certainly cannot have 
acquired a medical background. 

“But suppose we carr>' out the surgical 


technician idea a bit farther. Say we have 
these trained surgical technicians. The inter- 
nist might say, ‘Well, this is great. I can make 
a diagnosis. I know when to operate. These 
fellows know how to operate. We will work to- 
gether. I will send my patient to the surgical 
technician. He will operate for a few dollars a 
case. Why should 1 let the surgeon milk the 
cream from my patients?' Why, my friends, 
if any such system as this were seriously pro- 
posed, surgeons would be wringing their hands 
from Maine to California. And yet some sur- 
geons support the same set-up in radiology.” 

From Dr. Christie’s editorial, published 
under an identical title in the American Journal 
of Roentgenology and Radium Therapy, 18, 
464, we quote the following: 

“It is well known that there is a widespread 
and probably growing tendency to depend upon 
lay technicians, not only for the technical work 
which is their proper field, but for opinions on 
the roentgen findings, and even for diagnosis 
of the underlying pathological process. The 
medical profession itself is largely to blame for 
the development of this abuse just as it has been 
responsible by neglect of certain fields for the 
success of most of the medical cults. Roent- 
genologists themselves must bear at least a 
part of the blame for the assumption of medical 
functions by the technician. It is true that 
many roentgenologists take a very serious view 
of their responsibilities as medical consultants 
and follow the general practice of seeing every 
patient referred to them for roentgen-ray diag- 
nosis, and their final opinion is based not only 
upon the roentgen-ray findings but upon a 
knowledge of the history of the case and all 
other information available. 

“But on the other hand, there are many who 
base their entire report upon the roentgen 
findings alone, perhaps even upon films alone, 
never having seen the patient and having no 
knowledge whatever of the previous history, 
the course of the disease, nor the patients 
present condition. There are, of course, situa- 
tions in which the above course is not censu^ 
able, where the final results are to be evaluate 
by a well-trained internist who is capable o 
giving all information its due weight. Even in 
such instances, however, it is probable tha 
better results are achieved by close co-opera- 
tion and consultation between the internis 
and the roentgenologist than can be obtaine 
by the roentgenologist’s submitting a repo 
based upon roentgenologic examination alone. 
It is a fact that in many offices and hospita s 
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the only person who really secs the palient 
who is referred for roentgen examination is the 
roentgen technician, and in many such places 
the technician’s opinion is the only one sought. 

"It is, therefore, not to be wondered at that 
the general physician who refers jiatients to 
roentgenologists for examination gradually 
conies to depend njion the technician for his 
findings rather than upon the doctor and that 
he finally adopts the practice of sending his 
patients to a commercial roentgen-ray labora- 
tor}" or depends upon the report of a lay 
technician in a hospital. Only a little reflec- 
tion, however, will show that such practice is 
not in line with general medical progress and 
that it carries actual and potential dangers of 
great importance. At the present time all over 
this countrj’ the roentgen ray is being used for 
diagnosis and treatment of disease not only by 
variously trained lay' technicians but by the 
practitioners of almost all of the medical cults 
whether or not they' arc licensed to practise 
medicine. In recent times it is reported that 


even ‘beauty parlors’ have used the roentgen 
ray extensively for the removal of superfluous 


hatr. . . 

"The cure for the ‘technician evil lies en- 
tirely within the medical profession. It will 
undoubtedly persist so long as there is a con- 
siderable number of physicians who do not 
realize that there is a wide gap between the 
films produced by the technician and thmr 
translation into terms of underlying pathology. 
The cure of the evil will be in sight when 
physicians realize that they are fostenng an- 
other class of irregular, ignorant, unlicensed 
medical practitioners who are already rendering 
rLris of roentgen-ray findings directly to 
patients and in some instances even using the 
roentgen ray as a therapeutic agent. In the 
jneantime, the roentgenology who takes a hg 
view of his obligations would do w^ to review 
his own attitude and practice m the employ- 
tn<»ni of technicians.” _ _ ^ 


Executive Secretary 
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Editor’s Note. — Will secretaries of societies please co- 
operate with the Editor by supplying him with 
information for this section? Please send such in- 
formation to Leon J. Menville, M.D., 1201 Maison 
Blanche Bldg., New Orleans, La. 

CALIFORNIA 

California Medical Association, Section on Radi- 
ology. — Chairman, Karl M. Bonoff, M.D., 1930 
Wilshire Blvd., Los Angeles; Secretary, Carl D. 
Benninghoven, M.D., 95 S. El Camino Real, San 
Mateo. 


Los Angeles County Medical Association, Radiological 
Section. — President, E. N. Liljedahl, M.D., 1322 
North Vermont Ave., Los Angeles; Vice-president, 
M. L. Pindell, M.D., 678 South Ferris Ave.; Secre- 
tary, Wilbur Bailey, M.D., 2007 Wilshire Blvd.; 
Treasurer, Henry Snure, M.D., 1414 South Hope 
Street. Meets every second Wednesday of each 
month at County Society Building. 


Pacific Roentgen Club. — Chairman, LyeU C. Kinney, 
.M.D., San Diego; Secretary, L. Henry Garland, 
M.D., 450 Sutter Street, San Francisco. Executive 
Committee meets quarterly; Club meets annually 
during annual session of the California Medical 
Association. 


San Francisco Radiological Society. — Secretary, L. H. 
Garland, M.D., 450 Sutter Street. Meets monthly 
on first Monday at 7:45 p.m., alternately at Poland 
Hall and Lane Hall. 

COLORADO 

Denver Radiological Club. — President, F. B. Stephen- 
son, 452 Metropolitan Bldg.; Vice-president, K. D. 
A. Allen. M.D., 452 Metropolitan Bldg.; Secretary, 
E. A. Schmidt, M.D., 4200 E. Ninth Ave.; Treasurer, 
H. P. Brandenburg, M.D., 155 Metropolitan Bldg. 
Meets third Tuesday of each month at homes of 
members. 

CONNECTICUT 

Connecticut State Medical Society, Section on Radi- 
ology. — Chairman, Ralph T. Ogden, M.D., 179 
Allyn St., Hartford; Secretary-Treasurer, Max Cli- 
man, M.D., 242 Trumbull St., Hartford. Meetings 
twice annually in May and September. 

DELAWARE 

Affiliated with Philadelphia Roentgen Ray Society. 

FLORIDA 

Florida Radiological Society. — President, H. O. Brown, 
M.D., 404 First National Bank Bldg., Tampa; 
Vice-president, H. B. McEiien. M.D.. 126 W. 


Adams St., Jacksonville; Secretary-Treasurer, J. H. 
Lucinian, M.D., 168 S. E. 1st St., Miami. 

GEORGIA 

Georgia Radiological Society. — President, James J. 
Clark, M.D., Doctors Bldg., Atlanta; Vice-president, 

L. P. Holmes, M.D., University Hospital, Augusta; 
Secretary-Treasurer, Robert C. Pendergrass, M.D., 
Prather Clinic, Americus. Meetings twice annually, 
in November and at the annual meeting of the Medi- 
cal Association of Georgia in the spring. 

ILLINOIS 

Chicago Roentgen Society. — President, David S. Beilin, 

M. D., 411 Garfield Ave.; Vice-president, Chester J. 
Challenger, M.D., 3117 Logan Blvd.; Secretary- 
Treasurer, Roe J. Maier, M.D., 7752 Halsted St. 
Meets second Thursday of each month, September 
to May, except December. 


Illinois Radiological Society. — President, Cesare 
Gianturco, M.D., 602 W. University Ave., Urbana; 
Vice-president, Fred H. Decker, M.D., 802 Peoria Life 
Bldg., Ptoria.', Secretary-Treasurer, Edmund P. Halley, 
M.D., 968 Citizens Bldg., Decatur. Meetings 
quarterly by announcement. 


Illinois State Medical Society, Section on Radiology. 
The next meeting will be May 2, 3, 4, 1939, to be held 
in Rockford. The officers of the Section for the 
coming meeting are Harry B. Magee, M.D., of Peoria, 
Chairman, and Warren W. Furey, M.D., 6844 Ogles- 
by Ave., Chicago, Secretary. 

INDIANA 

Indiana Roentgen Society. — President, Stanley Clark, 
M.D., 108 N. Main St., South Bend; President-elect, 
Juan Rodriguez, M.D., 2903 Fairfield Ave., Fort 
Wayne; .Vice-president, A. C. Holley, M.D., Attica, 
Secretary-Treasurer, Clifford C. Taylor, M.D., 23 E. 
Ohio St., Indianapolis. Annual meeting in May. 

IOWA 

The Iowa X-ray Club.— Holds luncheon and business 
meeting during annual session of Iowa State Medica 
Society. 

MAINE 

See New England Roentgen Ray Society. 

MARYLAND 

Baltimore City Medical Society, Radiological Section. 
Chairman, Whitmer B. Firor, M.D., 1100 N. Char es 
St.; Secretary, Walter L. Kilby, M.D., 101 W. Read 
St. Meetings third Tuesday of each month. 

MASSACHUSETTS 

See New England Roentgen Ray Society. 

MICHIGAN 

Detroit X-ray and Radium Society. — President, Sam 
W. Donaldson, M.D., 326 N. Ingalls St., Ann Arbor; 
Vice-president, Clarence Hufford, M.D., 421 Mic ■ 



UADIOLOGICAL SOCIIvTIES TN THE UNITEH ‘TATES 


olo 


gan Ave., Toledo, Ohio; SecrcUny-Trenfurer, I'.. R. 
Witwcr, M.D., Harper Hospital, Detroit. MeetinRs 
first Tlmrsd.ay of c.ncli laontli from October to May, 
inclusive, at Wapic County Medical Society club 
rooms, 4-121 Woodward Avc. 

Michif^an Association oj Ronils^nwtoi'jsls. — Prfsidtnt, 
E. R. Witwer, M.D., Harper Hospital, Detroit; 
Vice-president, D. W. Patterson, M.D., 022 Huron 
Street, Port Huron; Secrelary-Treastirer, C. K. Hns- 
ley, M.D., 1-129 David Wliitncy Hldj;., Detroit. 
Meetings quarterly by announcement. 

WNKESOIA 

Minnesota Radio\of,icai Society. — President, Deo G. 
Kiglcr, M.D., Univer.sity Hospital, Minneapolis; 
Vice-president, Harry M. Weber, M.D., Mayo 
Clinic, Rochester; Secretary, John P. Mcdelmnn, 
M.D., ,572 Lov\Ty Medical Arts HldR., St. Paul. 
These officers will .assume their duties after the 
Summer meeting which will be held in connection 
mth the Minnesota State Medical Society, May ;U 
to June 2, 1939. 

Missouri 

The Kansas City Radiological Society. — President, L. 
G. Allen, M.D., 907 N. 7th St., Kansas City, Mo.; 
Secretary, ha. H. Lockrvood, M.D.. 30G E. 12th St., 
ansas City. Mo. Meetings last Thursday of each 
month. 


5(. Louis Society of Radiologists. — President, 
C. Sdinoebelcn, M.D.; Secretary, W. K. 
ueller, M.D., University Club Bldg. Meets on 
ourth Wednesday of October, January, March, and 
at a place designated by the president. 

Nebraska 

^eiraska Radiological Society. — President, T. T. 

®rris, M.D., Clarkson Memorial Hospital, Omaha; 
Secretary, D. Arnold Dowell, M.D., 117 S. 17th St., 
Umaha. Meetings first Wednesday of each month 
P-M. in Omaha or Lincoln. 

roentgen ray socuety 

uine. New Hampshire, Vermont, Massachusetts, 
Rhode Island.) President. Frank E. Wheatley, 
■ 620 Beacon St., Boston; Secretary, B. C. 

ust, M.D., 300 Longwood Ave., Boston. Meetings 
• Rriday of each month from October to May, 
inclusive, usually at Boston Medical Library. 

New Hampshire 

See New England Roentgen Ray Society. 

New jersey 

^dialogical Society of New Jersey. — President, Milton 
riedman, M.D., 31 Lincoln Park, Newark; Vice- 
President, P. s. Avery, M.D., 546 Central Ave., 
. °Nnd Brook; Secretary, W. James Marquis, M.D., 
Ave., Newark; Treasurer, James Boyes, 

' 744 Watchung Ave., Plainfield. Meetings at 

Atlantic City at time of State Medical_ Society, and 
I winter in Newark as called by president. 

New yore 

AHoew/ed Radiologists of New York. Inc.— President, 
««my A. Barrett, M.D., 140 East 54th St., New 


York City; President-elect, I. J. Landsman, M.D., 
910 Grand Connuimc, New York City; Vice-presi- 
dent, Frederic I-. Ivlliott, M.D., 122 7Gth St., 
Brooklyn; Treasurer, Solomon Fineman, M.D., 133 
East .G.Sth St., New V’ork City; Secretary, William J. 
F'rancis, M.U.. 210 P'iftli Ave., New York City. 
Regular meetings the first Monday evening of the 
month in Mat. h. May, October, and December, 


Brooklyn Roentgen Ray Society.— President, Albert 
Vollz, M.D., 115-120 Myrtle Avenue, Richmond 
Hill; Vice-president, A. L. L. Bell, M.D., Long Island 
College Hospital, Henry, Pacific, and Amity Sts., 
Brooklyn; Secretary-Treasurer, E. Mendelson, M.D., 
132 Parksidc Ave., Brooklyn. Meetings first Tues- 
day in each month at place designated by president. 


Buffalo Radiological Society.— President, Walter Mat- 
tick, M.D., 101 High St.; Vice-president, Chester 
Moses, M.D., 333 Linwood Ave.; Secretary-Treas- 
urer, J. S. Gian-Francesehi, M.D., 610 Niagara 
Street. Meetings second Monday evening each 
month, October to May, inclusive. 


Central New York Roenigen-ray Society. President, 
W E Achilles, M.D., 60 Seneca St., Geneva; Vice- 
pr'esident, M. T. Powers, M.D., 250 Genesee St., 
Utica: Secretary-Treasurer, Carlton F. Potter, M.D., 
425 Waverly Ave., Syracuse. Meetings held in 
January. May, and October as called by Executive 
Committee. 


Long Island Radiological Sociely.-President, Samuel 
G. Schenck, M.D., Brooklyn ; Vice-president, G. Henry 
Koiransky. M.D., Long Island City; Secretary, 
Marcus Wiener, M.D.. 1430 48th St., Brooklyn; 
Treasurer, Louis Goldfarb, M.D., 608 Ocean Ave 
Brooklyn. Meetings fourth Thursday evening each 
r,i prinve Countv Medical Bldg. 


New York Roentgen Society.-President, Rayrnond 
W. Lewis, M.D., 321 E. 42nd St., New York City ; Vue- 
president, Henry K. Taylor, ^.D., 667 Madison 
Ave., New York City; Secretary, Roy D. Duckworth, 
M D 170 Maple Ave., White Plains; Treasurer, 
Eric J. Ryan, M.D., St. Luke’s Hospital, New York 
City Member of Executive Committee, E. Forrest 
Merrill, M.D., 30 W. 59th St., New York City. 
Meetings third Monday evening each month at 
Academy of Medicine. 


Rochester Roentgen-ray Society. Chairman, Joseph 
H Green, M.D., 277 Alexander St.; Secretary, S. C. 
Davidson, M.D., 277 Alexander St. Meetings at 
convenience of committee. 


NORTH CAROLINA 

Radiological Society of North Carolina.— President, 
Robert P. Noble, M.D., 127 W. Hargett St., Raleigh; 
Vice-president, A. L. Daughtridge, M.D., 144 Coast 
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Line St., Rocky Mount; Secretary-Treasurer , Major 
I. Fleming, M.D., 404 Falls Road, Rocky Mount. 
Meetings with State meeting in May, and meeting in 
October. 

OHIO 

Cleveland Radiological Society.— President, John 
Heberding, M.D., St. Elizabeth’s Hospital, Youngs- 
town; Vice-president, R. V. May, M.D., St. Luke’s 
Hospital, Cleveland; -Secretary-Treasurer, Harrj' 
Hauser, M.D., City Hospital, Cleveland. Meetings 
at 6:30 p.m. at the Mid-day Club, in the Union 
Commerce Bldg., on fourth Monday of each month 
from October to April, inclusive 


Radiological Society of the Academy of Medicine 
(Cincinnati Roentgenologists). — President, B. M. 
Wame, M.D., Doctors Building, Cincinnati: Secre- 
tary-Treasurer, Justin E. McCarthy, M.D., 707 
Race St., Cincinnati, Ohio. Meetings held third 
Tuesday of each month. 

PENNSYLVANIA 

Pennsylvania Radiological Society. — President, 
Charles S. Caldwell, M.D., 520 S. Aiken Ave., 
Pittsburgh; First Vice-president, Thomas L. Smyth, 
M.D., 111 N. 8th St., Allentown; Second Vice- 
president, Reuben G. Alley, M.D., Western Pennsyl- 
vania Hospital, Pittsburgh; Secretary-Treasurer, 
Lloyd E. Wurster, M.D., 416 Pine St., Williamsport; 
President-elect, Louis A. Milkman, M.D., 212 Medical 
Arts Bldg., Scranton; Editor, William E. Reiley, 
M.D,, Clearfield. Annual meeting, June 2 and 
3, 1939, Bedford Springs Hotel, Bedford, Penna. 


Philadelphia Roentgen Ray Society. — President, 
Thomas P. Laughery, hl.D., Germantown Hos- 
pital; Vice-president, Elwood E. Downs, M.D., 
Jeans Hospital, Fox Chase; Secretary, Barton H. 
Young, M.D., Temple University Hospital; Treas- 
urer, R. Manges Smith, M.D., Jefferson Hospital. 
Meetings first Thursday of each month from October 
to May, Thompson Hall, College of Physicians, 19 S. 
22nd St., 8:15 p.m. 


The Pittsburgh Roentgen Society. — President, William 
B. Ray, M.D., 320 E. North Avenue, N. S. Pitts- 
burgh; Secretary, Harold W. Jacox, M.D., 4800 
Friendship Ave. Meetings held second Wednesday 
of each month at 4:30 p.m., from October to June 
at %'arious hospitals designated by program commit- 
tee. 

RHODE ISLAND 

See New England Roentgen Ray Society. 

SOUTH CAROLINA 

South Carolina X-ray Society. — President, Percy D. 
Hay, Jr., M.D., McLeod Infirmary, Florence; Secre- 
tary-Treasurer, Hillyer Rudisill, Jr., M.D., Roper Hos- 
pital, Charleston. Meetings in Charleston on first 
Thursday in November, also at time and place of 
South Carolina State Medical Association 


SOUTH DAKOTA 

Meets with Minnesota Radiological Society. 

TENNESSEE 

Memphis Roe/ttgen Club. — Chairmanship rotates 
monthly in alphabetical order. Meetings second 
Tuesday of each month at University Center. 


Tennessee Stale Radiological Society. — President, S. 
S. Marchbanks, M.D., 508 Medical Arts Bldg., 
Chattanooga; Vice-president, Steve W. Coley, M.D., 
Methodist Hospital, Memphis; Secretary-Treasurer, 
Franklin B. Bogart, M.D., 311 Medical Arts Bldg., 
Chattanooga. Meeting annually with State Medical 
Society in April. 

TEXAS 

Texas Radiological Society. — President, Jerome H. 
Smith, M.D., San Antonio; President-elect, C. F. 
Crain, M.D., Corpus Christi; First Vice-president, 
M. H. Glover, M.D., Wichita Falls; Second Vice- 
president, G. D. Carlson, A4.D., Dallas; Secretary- 
Treasurer, Henry C. Harrell, M.D., 517 Pine St., 
Texarkana. Meets annually. Temple is place of 
next meeting. 

VERMONT 

See New England Roentgen Ray Society. 

VIRGINIA 

Radiological Society of Virginia. — President, Fred M. 
Hodges, M.D., 100 W. Franklin St., Richmond; 
Vice-president, L. F. Alagruder, M.D., Raleigh and 
College Aves., Norfolk; Secretary, V. W. Archer, 
AI.D., University of Virginia Hospital, Charlottesville. 

WASHINGTON 

Washington State Radiological Society. — President, 
H. E. Nichols, A4.D., Stimson Bldg., Seattle; Secre- 
tary, T. T. Dawson, M.D., Fourth and Pike Bldg., 
Seattle. Aleetings fourth Alonday of each month at 
College Club. 

UTSCONSIN 

Mikuaukee Roentgen Ray Society. — President, H. W. 
Hefke, AI.D.; Vice-president, Frederick C. Christ- 
ensen, M.D.; Secretary-Treasurer, Irving I. Cowan, 
M.D., Alount Sinai Hospital, Alilwaukee. Aleets 
monthly on first Friday at the University Club. 


Radiological Section of the Wisconsin State Medico^ 
Society. — Secretary, Russel F. Wilson, AI.D., Beloit 
Alunicipal Hospital, Beloit. Two-day annual meet- 
ing in Alay and one day in connection with annua 
meeting of State Aledical Society, in September. 


University of Wisconsin Radiological Conference. 
Secretary, E. A. Pohle, AI.D., 1300 University Ave_, 
Aladison, Wis. Aleets every Thursday from 4 to 
P.M., Room 301, Service Memorial Institute. 
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PARTNERSHIPS OF RADIOLOGISTS^ 


A SEQUEL TO “THE RADIOLOGLST AND THE HOSPITAL,” 
1934 YEAR BOOK OF RADIOLOGY 


At a meeting of Eastern Radiologists, in 
Washington, in 1934, I spoke to you on, the 
subject of “The Radiologist and the Hospital” 
using the hospital relationships of Drs. Groover, 
Christie, and Merritt as a text. At the request 
of the editors, this plan of radiological practice 
was published in the 1934 Year Book of Radiol- 
°P ' • ^^ve been surprised and gratified at 
the interest manifested in it. By way of a 
progress report, let me say that our hospital 
relationships have remained practically un- 
changed during the interv'^ening five years, and 
so far as I know there are no ominous clouds 
on the horizon to threaten their continuance. 
Ve are still of the opinion that uttder suiiable 
cottdiiions the plan outlined and practised by 
us for the past twenty years is the best yet 
evised from the standpoint of the medical 
profession, the hospital, and the public. 

It has occurred to me that you might be 
equally interested in our partnership relations, 
inasmuch as they have an important if not 
indispensable ■ bearing on the hospital plan 
above referred to. 

Two of our group joined forces in 1916. 
Others have been added from time to time 
until there are now eight members of the 
partnership. The average age of the partaCTS 
IS 49 years. I think that 45 years would be 
about the optimum average age for a group 
such as ours. We have made it a rule “ 
take anyone into the partnership unti t ey 
have practised radiology for at least five years. 
We have this rule to enable us to appraise 
more accurately a prospective partner s qua i 
fications. In choosing a partner, one s o 

’ Read at the meeting of the Eastern Radiologis 
at Washington, D. C., Feb. 10, 1939. 


have in mind the fact that a partner is not 
easily discarded. 

We have another rule which precludes equal 
partnership until one has practised radiology 
at least fifteen years. This may seem arbitraiy 
but it has sound actuarial basis. A radiologist 
is more likely to reach the peak of his earning 
capacity after fifteen years of practice than he 
is before. You might find it interesting to 
check that statement against your own ex- 
perience. 

At the present time we have no physician 
employee in our organization unless you choose 
to regard as employees three Fellows in Radiol- 
ogy, each having a two-year term of service. 
We consider it risky to continue a physician 
employee indefinitely on a salary basis when 
you do not consider him eligible for partner- 
ship responsibilities and do not intend to offer 
him membership in the organization. Under 
such circumstances the question of exploitation 
is apt sooner or later to arise. 

Our non-professional personnel consists of 
16 technicians and 13 clerks. Our entire 
group, therefore, comprises 40 individuals as 
shown in the following table: 

Physicians (partners) S 
Physicians (fellows) 3 

Technicians 16 

Clerks 

Total 40 

These are distributed in four units, three of 
which are in hospitals. We have found it 
desirable to have one of tlie more mature 
radiologists and one of the younger ones 
teamed together at each place. A physician 
referring patients to a specialist or other 
consultant is more than apt to choose one of 
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his contemporaries. It may have been this 
fact rather than one of relative fitness and 
capability that prompted Sir William Osier’s 
suggestion that physicians over sixty may as 
well be chloroformed. 


and their exact appraisal and proper observance 
a prime essential. Without them you never 
know where you are or the direction you are 
facing. Without at least one in the organiza- 
tion who has a flair for that sort of thing, the 



For the 

For the 

For the 

For the 

For the 


year 1939 

year 1940 

year 1941 

year 1942 

year 1943 

1. 

. 15747 

. 15394 

.15045 

.14583 

.14416 

2. 

.15747 

.15394 

.15045 

.14583 

.14416 

3. 

.15747 

.15394 

.15045 

. 14583 

.14416 

4. 

. 15747 

. 15394 

.15045 

. 14583 

.14416 

5. 

. 15747 

.15394 

.15045 

. 14583 

.14416 

6. 

.11765 

.1253 

. 13275 

.14583 

. 14416 

7. 

.05 

.055 

.06 

.065 

.07 

8. 

.045 

.05 

.055 

.06 

.065 


1.00000 

1.00000 

1.00000 

.99998 

.99996 


For the 

For the 

For the 

For the 

For the 


year 1944 

year 1945 

year 1946 

year 1947 

year 1948 

1. 

.14166 

.13833 

.135 

.13166 

. 12714 

2. 

.14166 

. 13833 

.135 

.13166 

.12714 

3. 

.14166 

. 13833 

.135 

.13166 

. 12714 

4. 

.14166 

. 13833 

.135 

. 13166 

. 12714 

5. 

.14166 

.13833 

.135 

.13166 

.12714 

0 . 

.14166 

. 13833 

.135 

.13166 

.12714 

7. 

.08 

.09 

.10 

.11 

. 12714 

8. 

.07 

.08 

.09 

.10 

.11 


.99996 

.99998 

1.000 

.99996 

.99998 


Shifting of personnel from one unit to an- 
other is avoided as far as may be practical. 
The routine operation of each unit is largely 
autonomous. Nevertheless, it is essential that 
a certain uniformity of policy and practice 
be maintained, and there are, in reality, many 
things that an individual of the group would 
not do without the approval of the group. A 
certain amount of red tape, or good manners 
if you prefer the term, is essential to the 
harmonious operation of any group. For 
instance, one partner should never purchase 
new equipment or make commitments as to 
employment or salaries of personnel without 
tire approval of the other partners. 

Formal business meetings are held on the 
first and sixteenth of each month, and special 
business meetings are occasionally held to 
thresh out important problems which may 
arise. Minutes of these meetings are care- 
fully scrutinized and preserved. 

Semi-formal clinical conferences are held 
twice monthly during the winter months. 
No studied attempt is made to standardize 
strictly professional practices, but actually 
these clinical meetings and other informal 
discussions promote a degree of uniformity. 

In the operation of a joint enterprise such 
as ours, I consider accurate business records 


chances of the success or permanence of the 
organization will be greatly lessened. 

Naturally, the first item for consideration 
in the above connection will be the partnership 
agreement. The parties to such an agreement 
should realize that contingencies may arise 
which it is impossible for them to foresee. If 
this happens, they should, if possible, settle 
the matter at issue by mutual agreement rather 
than by an appeal to the courts. Neverthe- 
less, the partnership agreement should be 
legal and with that end in view we have from 
time to time sought legal counsel. Indeed, 
if one does not understand something of the 
laws relating to partnership he may quite 
une.xpectedly find himself in the middle of an 
embarrassing situation. 

There are two main parts to a partnership 
agreement. First, it must set forth the par- 
ticipating interest of the respective partners. 
In instances in which this is equal and unchang- 
ing, this is a simple matter. Where it is 
unequal and constantly changing, as it has 
been with us, it is more complex. At the 
beginning of this year we took into the partner- 
ship two of the younger men who had completed 
their five-year apprenticeship and it was, of 
course, necessary to amend our partnership 
agreement. The table on this page shows the 
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participating interest of the partners, as 
amended. 

A second part of a jjartiiershij) agreement 
coiiccms itself witli the settlement of a part- 
ner's interest in the event of his separation from 
the partnership, by death or otherwise. Unle.ss 
this is specifically and clearly provided for, it 
is more tlian apt to become a subject of con- 
troversy. This provision must needs be gov- 
erned by other circumstances connected with 
the business of the partnership. The joint 
ownership of property would of cour.se modify 
the terms of settlement, as would also the 
debts of the partnership. Our own agreement, 
as it now stands, provides that the remaining 
partners shall pay to the retiring partner, or 
to his estate in case of death, an amount equal 
to that received bj’ him from the business 
during the two calendar years immediate!}' 
preceding his retirement or demise. 

Yon will at once see that this places on tire 
partnership a ver}' real obligation and re- 
sponsibility which should, and I hope docs, 
iropose upon us the necessity of conducting our 
3 airs with a view to its complete fulfillment. 
IS a matter that requires constant w'atching 

^!-ii otlierwise our agreement 

"'ill in the end turn out to be “just another 
scrap of paper.” 

f will set down a few of the things which 
or inary prudence should prompt us to do and 

not to do. 

(1) We should maintain a cash reserve 
oqual to about 10 per cent of our gross annual 

income. ” 

(2) We should carry insurance on the lives 
? ^ ^ ^^0 partners in an amount equivalent 
0 at least two-thirds of the estimated liability 

Partnership agreement. 

fd; The partnership should not borrow 
money, 

Over - expansion of the partnership 
^Id be guarded against, 
isregard of any one of these four items 
^iimerated might make it an onerous task to 
terms of the partnership agreement 
a disregard of two or more might make it 

impossible. 

We have one qualifying clause in our agree- 
^nt which we think is unique. It is as 
n ows: “In the event any partner is absent 
rom the partnership business for any cause 
than sickness or physical disability, for 
"y period in excess of 30 days during any 
''eve-month period, a proportionate deduc- 
for such excess time shall be charged 


against his partnership interest for such twelve- 
month period, the deduction on account of 
such excess absence to be made from the 
amount to be paid to him or to his representa- 
tive as of tin- time of his separation from the 
partnership by death, retirement, or otherwise.” 

'J'herc are, of course, other qualifying clauses 
in our agreement, one of which allo'vs the 
remaining partners a certain amount of latitude 
as to the time they may take in settling a 
retiring partner's interest. To be legal, an 
instrument of this sort is also presumed to be 
reasonable. 

Inasmuch as none of the partners in our 
organization has as yet retired or died, what 
I have said in that connection is not based on 
personal experience. 

As I have previously intimated, adequate and 
accurate accounting is the best barometer of 
our business, as indeed it is of any business. 
Two of our employees devote their entire time 
to tliat end of it, and a few facts gleaned from 
the record may interest you. 

Seventy per cent of our gross income is 
derived from diagnostic and 30 per cent from 
therapeutic radiology. It is our opinion that 
more than 50 per cent of our professional time 
and effort and 50 per cent of our overhead is 
devoted to the latter branch. This means 
that it requires two and one-third doctors to 
earn a dollar doing therapy as compared to one 
doctor doing diagnostic work. If our expe- 
rience in this regard is indicative of a general 
trend throughout the country, as I suspect it is, 
it might very well lead radiology into economic 
difficulties that would seriously impair its 
status as a specialty. Illustrative of what I 
mean I do not recall having heard a radiologist 
read a paper on fractures for many years; very 
little on the subject appears in radiological 
literature; and I doubt if many of us, par- 
ticularly the younger men, take serious interest 
in it or fully realize that it has been, and still 
is, from a financial standpoint, the top cream 
of radiological practice. By way of contrast, 

I would say that the radiological treatment of 
cancer, from a financial standpoint, is 'vell- 
diluted skimmed milk. I realize, of course, 
that you can cite a few exceptions to the latter 
statement but these do not invalidate it as 
applied to the entire radiological picture. 

I have not said the foregoing with the idea 
that we should necessarily take less interest in 
therapeutic radiology, but that we should take 
more interest in the ordinary garden variety 
of diagnostic problem, including technical de- 
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tails, which can be fully as difficult and inter- 
esting and far more profitable. With respect 
to technic, for instance, I no longer feel capable 
of directing it in all of its details and have long 
felt the need of a chief technician whose respon- 
sibility would be to keep our technical work 
well above the ordinary. I have, on occasion, 
attended meetings of our national radiological 
societies, and having a desire to see some super- 
lative technical work, would be chagrined to 
find it necessary to visit the manufacturers’ ex- 
hibits in order to do so. 

In other words, I am suggesting that if we 
take the rich top soil of diagnostic roentgenol- 
ogy’' and use it in a questionable effort to 
enrich the comparatively barren soil of thera- 
peutic radiology, the entire radiological field 
is apt to show progressively diminishing 
profits. I am inclined to think that profits 
and progress on the whole follow a parallel 
course and if I am correct in this it would mean 
that radiological standards would automatically 
sink to a lower level. I feel perfectly justified, 
therefore, in warning radiologists not to permit 
themselves to take a complacent attitude 
toward the alleged simpler problems of diag- 
nosis. If he gives them the scrupulous atten- 
tion they deserve he can, to a large extent, 
prevent their expropriation by other groups 
of practitioners. In this connection, I am 
reminded of the biblical character who was 
appointed to guard an important prisoner. The 
prisoner escaped, and when the guard was 
brought to task about it his only defense was 
that while he “was busy here and there the 
prisoner was gone.” The radiologist’s bread 
and butter practice will likewise vanish if he 
is too busy “here and there” to guard it 
properly. 

From 1925 to 1937, inclusive, an average of 
53 per cent of our gross receipts has gone into 
the doctor’s pocket. Please note that this 
does not represent the profit of the partnership, 
because during all of that time some of the 
doctors were on a salary’. This yearly analysis 
is made primarily with a view to maintaining 
a proper balance between overhead and profes- 
sional income regardless of whether the latter 
was distributed as salary' or on a percentage 
basis. During the 1.3 y'ears covered by this 
surv’cy, the highest percentage of the gross 
income accruing to the benefit of the doctors 
in any one year was 56 per cent and the lowest, 
47 per cent. In actual practice, of course, 
the relationship of overhead to profits tends 
automatically to remain fairly steady, but 


unless the various items of income and overhead 
are broken down and analyzed over a consider- 
able period of time, proper adjustment is 
merely a matter of luck. 

I have already indicated that, so far as we 
are concerned, we ought to pay more attention 
to the diagnostic end of our business. For 
accounting purposes, our expenditures are 
broken down into approximately thirty dif- 
ferent items. I will not bore you by discussing 
all of these. Approximately two-thirds of 
our overhead or one-third of our gross income 
is spent for the following items: 

Salaries of clerks and technicians .16 
Rent . 10 

Photo and darkroom supplies .07 

Total per cent of gross income . 33 

Tw'o of the hospitals with which we are con- 
nected furnish, and of course own, the perma- 
nent equipment of the x-ray department and 
this figures in the item of rent in the above 
table. The radiologist is not in a position 
to deal intelligently with such variations with- 
out a comprehensive knowledge of all of the 
related facts. He must particularly keep in 
mind that his business is subject to slumps the 
same as other businesses and that it will be 
he who will have to pay the penalty for unwise 
commitments made in prosperous times. With 
the steadily increasing overhead costs of prac- 
tising scientific medicine, it becomes increas- 
ingly important for the physician to understand 
and be guided by sound business practices. 

I am sure that many partnerships of physi- 
cians are foredoomed to disappointment be- 
cause they are founded on delusive objectives. 
Many are founded with the hope that it w'iH 
enable the participants to make more money 
and make it easier. This may or may not 
happen — it is largely a gambling proposition. 
Another delusive objective is that by forming 
a partnership you will restrict competition. 
Actually, yomr partner is just as much n 
competitor as if he had an independent office 
next door. Another delusive objective is thn 
it will increase volume capacity. Actual y. 
volume capacity per man power is more than 
apt to be decreased. , 

The best objective for a partnership, and c 
one least likely to have a sting of disappoin 
raent to it, is that it iviU enable the participan 
to do better work. Any other advantage 
which may accrue should be looked upon as a 
by-product of the more efficient service tiey 
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will be able lo render because of the facilities 
afforded for consultations and conferences, 
which will in turn tend to compensate and cor- 
rect each other’s deficiencies. Assuming that 
tlie group is of high caliber, this will attract 
a more remunerative clientele and this is the 
only reason for assuming that group practice 
has any financial advantage over individual 
practice. The caliber of the medical group 
and the caliber of its clientele will automatical!)' 
find a common level. This is one of several 
flies in the ointment of the medical co-opera- 
tive of which we hear so much to-day. A high- 
class group cannot be made up of mediocre 
individuals. This fact fits the layman just 
as much as it does tlie doctor and no amount 
of hokus pokus can circumvent it. 

Obviously, no hard and fast rules for selecting 
partners can be laid down, but if the intended 
implications from w'hat I have said are kept in 
mind, mistakes are less likely to occur. Tal- 
ents peculiar to individual members of the 
group should balance deficiencies of individual 
members. I use the term “talents” in an 
inclusive sense. For instance, unpopularity 
IS capable of making one a misfit in almost any 
group. 

f have already indicated that from a strictly 
economic standpoint our group is overbalanced 
on the side of therapy. Radiologists cannot 
continuously provide out of their earnings the 
subsidy which efficient radiotherapy of cancer 
requires. 

I would never advise anyone with a marked 
reluctance to take a chance to go into a radio- 
logical partnership. To a considerable extent, 

is a sporting proposition and one without 
^ liberal streak of the gambling instinct in his 
make-up had better stick to solitaire. One 
who has a liking for teamwork is apt to find 
ample compensation for the restrictions which 

partnership imposes. Indeed, most of the 
restrictions are for the individual’s own good, 
however difficult it may be for him to accept 
them. Speaking for myself, my partnership 
relations have been quite satisfactory, 
think that my associates feel the same way, an 
I trust that this circumstance may counter- 
balance the hazards and objections to ra lo 
logical partnerships, which I have tried to 

emphasize. n 

Thomas A. Groover, M.U. 


ANNOUNCEMENT 

THE TWELFTH GRADUATE FORT- 
NIGHT OF THE NEW YORK ACADEMY 
OF-MEDICINE 

The Tw'elfth Graduate Fortnight of the 
New York Aeademy of Medicine will be held 
from October 23 to November 3, 1939. 

The subject of this year’s Fortnight is The 
Endocrine Glands and Their Disorders. The 
purpose of the Fortnight is to make a complete 
study and authoritative presentation of a 
subject of outstanding importance in the 
practice of medicine and surgery. 

The Fortnight will present a earefully in- 
tegrated program which will include elinics 
and clinical demonstrations at many of the 
hospitals of New York City, evening addresses, 
and appropriate exhibits. The evening sessions 
at the Aeademy will be addressed by recog- 
nized authorities in their special fields, drawn 
from leading medical centers of the United 
States. The comprehensive exhibit will in- 
clude books and roentgenographs, pathological 
and research material, and clinical and labora- 
tory diagnostic and therapeutic methods. It 
is also planned to provide demonstrations of 
exhibits. 

The subject of the Fortnight will inelude the 
following: Historical sketch of the develop- 
ment of endocrinology; physiology of anterior 
lobe of pituitary gland; hyper- and hypopitui- 
tarism; pituitary diencephalic syndromes; phy- 
siology of the ovaries; physiology of testes and 
therapeutic application of male sex hormones; 
puberty, menstruation, and menopause; preg- 
nancy; therapeutic application of female sex 
hormones; physiology of the parathyroid; 
hypo- and hyperparathyroidism; the adrenal 
cortex; the Cushing Syndrome — neoplasms 
of adrenal and their clinical relations; over- 
function of the adrenal cortex; the adrenal 
medulla; adrenal insufficiency; relation of 
diabetes to endocrine system; relationship of 
endocrines to nerv'ous system; the physiology' 
and principal inter-relations of the thyroid; 
hyperthyroidism and hypothyroidism; sur- 
gical treatment of hyperthy'roidism and other 
diseases of the thy'roid gland. 

The New York Academy' of Medicine pro- 
vides this program for the fundamental pur- 
pose of medical education. Consequently' all 
members of the medical profession are eligible 
for registration. A complete program and 
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registration blank may be secured by address- 
ing Dr. Mahlon Ashford, New York Academy 
of Medicine, 2 East 103 Street, New York 
City. 


COMMUNICATIONS 

MINNESOTA RADIOLOGICAL SOCIETY 

The program of the Spring Meeting of this 
Society was so interesting and so largely at- 
tended that it seems well worth while to give it 
to our readers. It began at two o’clock, was in- 
terrupted at six-thirty by an informal dinner, 
after which two addresses were given. The 
program follows: 

Roentgen Kymographic Studies in Cardiac 
Physiology. Ancel Keys, Ph.D., and H. S. 
Friedell, M.D., MinneapoUs. 

A Series of Interesting Duodenal Lesions. H. 
M. Weber, M.D., and C. Allen Good, Jr., 
M.D., Rochester. 

Bone Atrophy: Report of an Unusual Case. 
C. P. Truog, M.D., and R. E. Buirge, M.D., 
Minneapolis. 

The Practice of Radiology in Sweden. H. M. 

Berg, M.D., Bismarck, N. D. 

Symposium on Radiation Therapy of Neo- 
plasm of Stomach: Report and Analysis of 
Cases. C. N. Borman, M.D., A. U. Des- 
jardins, M.D., C. O. Hanson, M.D., R. W. 
Morse, M.D., Edward Schons, M.D., and 
K. W. Stenstrom, Ph.D. 

Medical Experiences in China. John L. Mc- 
Kelvey, M.D., University of Minnesota. 
Obser\"ations on Roentgenology in Europe. 
H. M. Weber, M.D., Rochester. 


GEORGIA RADIOLOGICAL SOCIETY 

The Georgia Radiological Society held its 
Fall Ikleeting at the Alacon Hospital, Macon, 
Georgia, on Dec. 13, 1938. Twenty members 
were present. The program consisted of: (1) 
a short business session; (2) a diagnostic round 
table, during which films were presented and 
discussed; (3) a paper on "Timing in Radiation 
Therapy,’’ by Hillyer Rudisill, Jr., IM.D., Roper 
Hosjjital, Charleston, S. C., the guest speaker; 
(4) a SN'inposium on x-ray therapy of the breast, 
conducted by Thomas Hnrrold, M.D., Macon, 


Ga. The Society was entertained at luncheon 
by C. L. Ridley, M.D., Superintendent of the 
Macon Hospital. 

So much excellent material was presented at 
the diagnostic round table that it was voted to 
hold an interim meeting in March, 1939, to 
further discuss the unused material. The 
invitation of William F. Jenkins, M.D., of 
Columbus, Ga., and Col. C. A. Stammell, Ft. 
Benning, Ga., to act as joint hosts to this meet- 
ing was accepted. 


IN MEMORIAM 

ANTOINE BECLfiRE (1856-1939) 

Men are bom, men die, and the world goes 
on as if their brief existence had not even made 
a ripple in the current of eternity. For the 
majority of human beings life is a mere struggle 
for a more or less precarious existence, and 
their presence on earth does little more than 
move the decimal point in vital statistics. 
But from time to time a man is born who, be- 
cause of superior physical and mental endow- 
ment, because of exceptional opportunities, 
or because of hard and intelligent labor, may 
influence his profession in his own country 
or in the entire world, may affect the trend of 
science, or may alter the course of history. 

When, so recently, news of the death of 
Antoine Beclere was received, even the younger 
generation of radiologists outside of his native 
France, who barely knew his name, were 
affected because they saw the profound im- 
pression which this information produced on 
their seniors, most of whom well knew the 
tremendous influence which the work of Beclere 
has had on the development of medical radiol- 
ogy. His life can be cited as a well-nigh 
perfect example of the great and widespread 
effect which intelligent and persistent labor 
can have on the development of an art or 
science or on any form of human activity. 

In France, where for so many years Beclere 
dominated the field of radiology, his death 
marks the passage of an epoch. In no other 
countrj’', perhaps, has one man had such a 
predominating influence on a medical specialty 
as Beclere has had on French radiology- 1^ 
was he who trained and inspired most of the 
present-day leaders in this field. Among the 
prominent exponents of radiology in France, 
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few are those who were not his pupils. Belot, 
Ledoux-Lebard, Maingot, Haret, and many 
others received from him their instruction in 
radiology’’ and are now carrying forward the 
torch rvhich he transmitted to them. During 
the active part of his career as a teacher, many 
radiologists from other countries of Europe and 
America went to Paris to take courses from 
Beclere or to observe the work constantly 
going on in his active service at Saint Antoine 
Hospital. 

Although Bdclere’s reputation was based 
chiefly on his labors as a radiologist, those 
who are familiar with his long career are aware 
of tlie fact that, before turning his attention 
to radiology, he had already made his mark 
in experimental medicine and in children’s 
diseases. It was perhaps this already broad 
experience, together with his keen intellect 
and mature judgment, which enabled him to 
proceed so surely and so effectively in applying 
to clinical medicine and surgery the remarkable 
rays discovered by Roentgen. 

Born in Paris on March 17, 1856, he received 
his preliminary education at the Lyc^e Bona- 
parte (now the Lycee Condorcet) . After some 
hesitation in the choice of a career, he finally 
selected medicine, and had as his principal 
teachers: Ollivier, Tillaux, Duplay, Lucas- 
Championni^re, and Pinard. In 1875 his 
medical studies were interrupted by one year 
of military service, and in 1877 he began his 
service as an extern at Beaujon Hospital under 
Millard. His internship began in 1878, and 
he became greatly interested in dermatology, 
ophthalmology, and otology. The fourth year 
of his internship was spent with Labric, who 
was an excellent teacher of pediatrics. As a 
fertile field of study the contagious and 
epidemic diseases of children fascinated him, 
and as his thesis he selected “The Contagion 
of Measles,” in which he proved that the 
disease can be transmitted at its very onset, 
that the danger of contagion is greatest during 
the period of oculo-nasal catarrh, and that the 
danger of contagion disappears with the rash. 
He also showed that contagion is easily iwu- 
tralized by air, is quite ephemeral, and dis- 
appears spontaneously in a short time. These 
ideas which are now so well known, were t en 
revolutionary. This thesis (1882) receive^ 
no attention \vhatsoever but later Beclere s 
findings were confirmed and generally ac 
cepted. He also gave close attention to 
diphtheria and, after having performed 14U 
tracheotomies, was named monitor of tracheot- 


omy. Having to serve as a substitute in the 
service of Brown-Sdquard, he had an oppor- 
tunity to learn much about the endocrine 



The late Dr, Antoine BfecnfeRE 


glands. He fed with sheep thyroid a patient 
suffering from myxedema, going each day to 
the slaughter house to obtain the glands. 
Thus, he was able to observe the danger of 
excessive thyroid feeding and described the 
signs of experimental hyperthyroidism pro- 
voked in this manner. He also tested the 
ingestion of fresh suprarenal gland from calves 
on Addison’s disease. 

Still intent on devoting his life to childhood 
diseases, and having some spare time between 
1892 and 1900, he studied the analogies be- 
tween cow-pox, small-pox, and syphilis from 
the standpoint of immunity and, in 1S9.5, he 
was able to show' that the serum of young cows 
w'hich had been vaccinated had a considerable 
degree of immunity against cow-pox. He also 
investigated the immunizing pow’er of senim 
from immunized human beings and animals 
against the virus of cow-pox. In 1899, he 
specified the conditions goveniing the intra- 
uterine transmission of cow-pox immunitj' and 
demonstrated the anti-virulent power of human 
serum, and applied the results of Ins mvestiga 
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tions to the treatment of man}^ victims of 
cow-pox. Moreover, his results were con- 
firmed others and soon became general 
knowledge. 

In 1896, two friends. Doctors Barthelemy 
and Oudin, who were the first physicians in 
Paris to install apparatus to generate roentgen 
rays, imnted their old professors to see the 
demonstration; only one. Professor Bouchard, 
came. Beclere, who had also been invited, 
could not arrive until the end of the demonstra- 


voltage and indirectly of the qualit}’- or pene- 
trating power of the rays. 

At the outset, in France as in other countries, 
this new physical technic of examining patients 
was often taken up b}'- physicists or technicians, 
and man}’- short-sighted ph}’sicians thought it 
proper to leave roentgenologic procedures in 
their hands. Beclere vigorously and success- 
fully opposed this tendency and made clear the 
man}’ reasons why roentgenologic procedures, 
both diagnostic and therapeutic, must he 


tion. Nothing would do but his friends must 
re-examine with Roentgen’s rays an old servmnt. 
Thus Beclere saw the shadow of the beating 
heart and aorta, the diaphragm rising and 
falling, and was astonished to find at the apex 
of one lung diminished clarity of the pulmonar}’ 
tissue, possibly because of an old tuberculosis 
(}’-ears ago, this woman had had hemoptyses). 
He realized at once -the great value of this new 
method of examination. Thenceforth, he de- 
voted himself assiduously to the study of this 
new branch of medicine. Being famihar 
with geometr}’ and physics, and having much 
clinical e.xperience, he made rapid strides. 
During the ver}’ first year, 1896, he inaugmated 
a comse in medical radiolog}', and for thirty 
years he gave this continually expanding 
course to thousands of French as well as 
foreign pupils. 

His knowledge of ophthalmolog}’ made him 
realize at once that accommodation of the 
examiner’s eyes to darkness was essential for a 
good roentgenoscopic examination, and he 


confined to physicians. 

In Februar}’, 1897, he published his first 
communication (with Oudin and Barthelemy) 
on “The Application of -the Roentgen Method 
to the Examination of an Aneur}’sm of the 
Aortic Arch.” In 1898, he presented a long 
report on “Roentgen Rays in the Diagnosis of 
Tuberculosis,” and in 1899 he published a 
small book on the same subject. In 1900, 
he presented a communication on the “Diag- 
nosis of Thoracic Diseases,” and in 1901 he 
pubhshed a small book entitled "Roentgen 
Rays and the Diagnosis of Non-tuberculous 
Diseases of the Thorax.” From 1900 he 
concentrated much attention and wrote ex- 
tensively on the roentgenologic examination 
of thoracic and abdominal lesions, including 
diverticula of the esophagus and minar}’ calculi; 
in connection with the latter he advocated 
stereoscopic roentgenography. Ano-ther small 
book on “Roentgen Rays and -the Diagnosis of 
Internal Diseases” appeared in 1904, and in 
the same year he contributed two important 


sought for years to make physicians in genera] 
understand this elemental}’ fact. 

In 1897, Beclo-e was transferred from Tenon 
Hospital to Saint Antoine Hospital, where he 
organized a primitive roentgenologic ser\’ice 
and where he continued his course of instruc- 
tion in radiolog}’ for physicians and medical 
students. Here also he devised many improve- 
ments in equipment which became standard: 
combined vertical and horizontal roentgeno- 
scope, iris-diaphragm to control the beam of 
rays and increase the definition of the image, 
an incidence indicator; a roentgenoscopic 
table with the tube beneath the table to permit 
tlie examination of patients in the recumbent 
position; a plate-holding cassette which could 
be swung instantaneously in place of the fluores- 
cent screen for rapid roentgenography; a 
spark-gap to measure rapidly in centimeters the 
length of the spark between two conductors and 
the use of this measurement as an indicator of 


sections on fluorescent screens and roentgenos- 
copy and on the roentgenologic examination of 
the thorax and mediastinum and the diagnosis 
of thoracic and intrathoracic conditions for the 
exhaustive "Treatise on Medical Roentgenol- 
og}’” published under the direction of Professor 
Bouchard. In 1912 he prepared for -the French 
Surgical Society a detailed review of the roent- 
genologic diagnosis of diseases of the digestive 
tract. Later he devoted a great deal of at- 
tention to the diagnosis of pituitai}’ tumors as 


well as other brain tumors. 


From the ver}’ beginning, also, B&lere in- 
terested himself in the therapeutic use of 
roentgen rays. As early as 1902 he called at- 
tention to the importance of precise methods o 
measurement in roentgen therapy. No sooner- 
had Holzknecht, in 1900, presented the 
instrument to measure the quantity of t e 
rays, than Beclere went to Vienna to learn t is 
nerv method. Subsequently, it was improve 
by Sabouraud and Noire, who found tha 
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pastilles of barium plaliiio-cyauiclc were supe- 
rior for the purpose. From IDO-l to 1910 he 
treated many bcuigu or malignant conditions 
of the skin, cancer of the breast, and, after 
Senii's announcement of the value of roentgen 
rays in the treatment of leukemia, he treated 
many cases of this disease, of Hodgkin's 
disease and lymphosarcoma, and closely ob- 
sen'ed the elTect of the rays. In 190S, he 
began to treat uterine fibromyoma and, during 
the next twenty years, his extensive writings 
on the subject had a great influence on the 
entire medical profession. During tlie same 
period he treated tumors of the h 3 'poph 3 ’’sis, 
tumors of the testis, and man 3 ' other varieties of 
neoplasm. Although he wrote a great deal, he 
never wrote hastil 3 ’. Ever 3 -thing he wrote 
showed careful preparation of statistics, sound 
anal3’'sis, and consenmtive but firm conclusions. 
All his writings were characterized b 3 ' clarity 
of thought and expression. His teaching also 
was marked b 3 ' simplicit 3 ', great clarit 3 ^ and 
order, and this is probabl 3 ’’ why Bdclere had 
such an influence on radiology not only in 
France but throughout the world. 

When the war of 1914 broke out, Bdclere 
devoted all his attention to the teaching of 


roentgenolog 3 ’- from the standpoint of its 
application to military medicine and surgery, 
and to questions of organization. Having been 
made director of all departments of radiology 
by the military government of Paris, he labored 
So hard and so effectively that, when the war 
ended, he had organized 120 such departments 
within the Paris area alone. Besides this 


task, he also had to train roentgenologists for 
the mobile hospitals and for the hospitals in 
the zone of the army. When the American 
army arrived in France, Beclere was able to 
render great assistance to many of our roent- 
genologists and to help to prepare them for 
the tasks which they would have to face. 

Member of the Academy of Medicine 
since 1908, he was elected President m 19-.b, 
and in the same year was selected as Fresiden 
of the Third International Conp-ess of 
ogy which was held in Paris in ^ 

he turned his attention once more to the pro 
lem of immunity in syphilis and, 
years’ work, he was able to achieve the exper 
mental transmission of syphilis to e 
species. Thus, at a time when most men see 
peace and rest, Beclere's insatiable curiosity 
impelled him to continue to seek an aiis 
old or new problems, and these problems were 
not confined to tlie field of radiology - 


Bdclerc’s long and fruitful career is a shining 
example of what a man can do. He was not 
“brilliant” in any sense of the word. His 
achievements were reflections and natural 
results of the main qualities of his character: 
curiosity', a keen intellect, an enormous capacity 
for hard and steady work, tenacity and per- 
sistence, and sound judgment. Some might 
be tempted to add that he was fortunate in 
entering the field of medicine at a time when 
radiology' ivas so soon to rise above the horizon, 
but, without his qualities of character, this 
circumstance could not have been an important 
factor. 

In Biiclere not only France but the world 
has lost a great radiologist and a great physi- 
cian. 

A. U. Desjardins, M.D. 

BOYD E. WILKINSON, M.D, 

Boyd E. Wilkinson, M.D., a member of 
the Radiological Society of North America 
since 1926, passed away at his home in Pater- 
son, New Jersey, on April 11, 1939, after a 
heart attack. He was 58 years old. 

Dr. Wilkinson, who was on the staffs of 
the Paterson General Hospital and the Good 
Samaritan Hospital of Suffern, N. Y., was 
born in Trevorton, Pa., on June 17, 1880, and 
attended schools there. He later attended 
Central Pennsylvania College, the Illinois 
Medical School in Chicago, and obtained his 
M.D. degree at Baltimore Medical College in 
1905. 

He was a captain in the medical corps during 
the World War and was chief roentgenologist 
in Evacuation Hospital 15 at Verdun. He 
moved to Paterson after the war and founded 
the radiological department at the General 
Hospital. 

Surviving are his widow, Mrs. Louise 
Wilkinson; a son. Dr. Ralph, and a brother, 
Samuel, both of Trevorton. 

Dr. Wilkinson’s former associates extend 
their sy'mpathy to the family' he left, 

HENRY SCHMITZ, M.D. 

The Editor has received the sad news of the 
passing of Henry' Schmitz, M.D., an honored 
member of the Radiological Society' of North 
America. 

A memorial sketch and portrait of Dr. 
Schmitz are being prepared for a forthcoming 
issue of Radiology. 
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BOOK REVIEWS 

Clinical Roentgenology of the Digestive 
Tract. By Maurice Feldman, M.D., 
Assistant Professor of Gastro-enterology, 
University of Maryland; Associate Roent- 
genologist, Sinai Hospital; Assistant in 
Gastro-enterology, Mercy Hospital, Balti- 
more, Maryland. A volume of 1014 pages, 
and 358 illustrations. Published by Wil- 
liam Wood & Company, Baltimore, 1938. 
Price: 810.00. 

This book is written especially as an aid for 
the roentgenologist, gastro-enterologist, stu- 
dent, and general practitioner who wishes to 
learn more about diagnostic roentgenology as 
applied to the digestive tract. Every phase of 
the gastro-intestinal tract is covered in a 
comprehensive and concise manner with the 
object of presenting the importance of the 
x-ray examination. The volume is chiefly 
a compilation of condensed facts and data 
that have been selected from the literature. 

The text is arranged in 220 chapters, each 
of which contains the essential clinical, patho- 
logic, and roentgenologic data relating to a 
particular subject. In some places the roent- 
genologic aspect, which is supposed to be the 
main theme of the text, is somewhat submerged 
by a mass of statistical data relating to various 
clinical phenomena. To the radiologist the 
general consideration accorded the technic of 
the roentgen examination and particularly that 
relating to the technic of fluoroscopy and pal- 
pation will seem somewhat brief, although this 
phase of the subject is amplified in the indi- 
vidual chapters as the occasion arises. A 
greater number of illustrations would enhance 
the value of the work for many readers. 

On the whole, this is a most commendable 
text, written from the viewpoint of a clinician, 
that contains a wealth of information which 
is pertinent to the successful pursuit of an 
important specialty of medicine. 


Oh, Doctor! My Feet! By Dudley J. 
Morton, M.D., Associate Professor of Anat- 
omy, College of Physicians and Surgeons, 
Columbia University. A volume of 111 
pages, well illustrated by photographs. 
Published by D. Appleton-Century Com- 
panv, New York and London, 1938. Price; 
81 .50. 

This interesting and well illustrated book on 
static foot pain should be popular with the 


laity as well as the medical profession because 
of the clear and instructive manner in which 
it is written. There are only a few illustrations 
but they clearly show the importance of 
x-rays in the diagnosis and treatment of foot 
complaints. Upon completion of the book, 
one is convinced that he has been offered a 
very satisfactory explanation of the causes and 
treatment of flat, painful feet in association 
with and without anterior metatarsalgia. It 
is interesting to note that Dr. Morton points 
out the harmful effects of exercise in the pres- 
ence of acute foot symptoms and its probable 
little effect in chronic pronated feet. 


Le Diagnostic Radiologique des Tumeurs 
Malignes DU Pharynx et du Larynx (The 
Radiologic Diagnosis of Malignant Tumors 
of the Pharynx and Larynx) : Etude 
Anatomo-topographique et Radiograph- 
IQUE (A Radiographic and Topographic- 
anatomical Study). By F. Baclesse, Chief 
of the Service at the Curie Foundation, 
Radium Institute of the University of 
Paris. Preface by A. Hautant. A volume 
of 269 pages, and 236 illustrations. Pub- 
lished by Masson et Cie, Paris, France, 
19.38. Price: 100 fr. 

This volume represents one of the finest 
presentations of any subject that it has been 
my pleasure to review. The subject matter is 
arranged in three general parts, as follows; 
(1) The Normal Pharynx and Larynx. (2) 
Malignant Tumors of the Pharynx. (3) 
Malignant T umors of the Larynx. The normal 
radiographic anatomy is discussed in 46 pages 
and here numerous roentgenograms are cor- 
related with diagrammatic sketches. Of par- 
ticular interest is the chapter relating to 
ossification and calcification of the normal 
laiynx. In the second part, relating to malig- 
nant tumors of the pharynx, the radiographic 
anatomy and the clinical and radiographic 
characteristics are given for each type of tumor. 
The findings in each group before and after 
radiotherapy are fully illustrated by roentgeno- 
grams, diagrammatic sketches, and drawings 
of the laryngoscopic appearance. The same 
arrangement is followed for malignant tumors 
of the larynx which are discussed in Part III. 

This text is recommended to all radiologists 
not only for its excellent presentation of an 
important subject but as an example of an 
ideal method of teaching roentgen diagnosis as 
related to a special subject. 
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Die Hirnkammerformek bei Hirntumoren 
(Deformities of tlie Ventricles of tlie Brain 
Associated with Brain Tumor). By Dr. 
Otto Dves, Dozent fiir Rontgenheilkunde, 
Wurzburg. A volume of 7S pages, and 105 
illustrations. Supplement 52, Fortschritte 
auf den Gebiete der Rontgenstralilen. Pub- 
lished by Georg Thieme, Leipzig, Ger- 
many, 1937. Price: 10.20 R.M. bound. 


This is an orderly and verj’' practical con- 
sideration of the roentgenologic aspects of 
ventriculography. The first section concerns 
the metliods of ventriculography and the 
technic of tlie x-ray examination. For the 
latter, tlie author uses two x-ra}'’ tubes, one 
mounted on the ceiling for exposures requiring 
a vertical x-ray beam, and the other mounted 
on a wall for exposures requiring a horizontal 
-X-ray beam. The Potter-Bucky diaphragm 
is installed in an independent unit, the height 
of which is adjusted by means of an hydraulic 
plunger. This arrangement of x-ray devices 
would seem to be very practical and efficient. 
As a basis for the discussion of anatomical 
structures revealed by ventriculography the 
author has adopted the practical classification 
of Torkildson and Pirie. Pathologic condi- 
tions are considered according to the following 
classifications : 

Symmetrical changes in the lateral ventricles: 

1. Posterior horn deformities due to 

Occlusion of the foramen of Ma- 
gendi; 

Midline cerebellar tumors; 

Pontine tumors; 

Stenosis of the aqueduct; 

Tumors in the posterior part of the 
third ventricle. 

2. Anterior horn deformities 

Tumors in the anterior part of the 
third ventricle; 

Tumors in the vicinity of the 
anterior horn. 

Asymmetrical changes in the later ven 
tricles: . 

1. Anterior horn defects associated 


2 . 


with — 

Frontal lobe tumors, 

Tumors of the remaining ^ 

the cerebrum Zones I, U, - 
and IV; 

Tumors of several zones, 

Tumors with obstruction 

lateral ventojk. associated 
Postenor horn delects 

with — 


Temporal lobe and thalamus 
tumors, 

Other hemisphere tumors, 

Tumors of the peduncles. 

Lateral cerebellar tumors. 

3. In tra- ventricular tumors. 

4. Cystic tumors. 

5. “Early diagnosis.” 

Dyes' consideration of the subject of ven- 
triculography is not as comprehensive nor as 
informative as the contemporary monographs 
by Lysholm, but the illustrations in many 
respects are superior to those of the Swedish 
author. Both of these books emphasize the 
need for an English text concerning this subject. 


The Roentgenologist in Court. By Sam- 
uel Wright Donaldson, A.B., M.D., 
F.A.C.R., St. Joseph’s Mercy Hospital, 
Ann Arbor, Michigan. A volume of 230 
pages. Published by Charles C. Thomas, 
Springfield, Illinois, 1937. Price: $4.00. 

The use of roentgenograms and roentgeno- 
logic procedures has become such an intricate 
part of the everyday practice of medicine 
that this special text relating to the medico- 
legal aspects of the specialty is timely indeed. 
An endeavor has been made in the writing of 
this book to collect and comment upon a 
number of decisions dealing with medicine and 
the law. The selected cases and citations are 
those which in some manner or other involve or 
affect the use of x-ray and the roentgenologist. 
Decisions are cited covering the essential 
points and in instances in which differing 
decisions have been rendered in similar cases, 
both or all are quoted. 

The text is arranged in fourteen chapters, 
as follows: Introduction, Relationship be- 
tween Physician and Patient, Malpractice, 
The Physician and the Law of Agency, Mal- 
practice Defense and Prophylaxis, Evidence 
and Testimony, Privileged Coimnunications, 
Expert Testimony, Expert Witness Fees, X- 
ray Films as Evidence, Ownership of Films, 
Physicians and Contracts, “Doctor, Take the 
Stand,” and Conclusion. In addition, there 
is a bibliography, ke}' to citations, table of 
cases, and index. This book is highly recom- 
mended for all physicians and should be 
popular indeed wiUi members of the legal 
profession, hlany pln'sicians will practise 
long without knowledge of its contents, others 
would have practised longer if they had read it. 
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Elementary Survey of Physics. By Arthur 
E. Haas, Ph.D., Professor of Physics at the 
University of Notre Dame, with the col- 
laboration of Ira M. Freeman, Ph.D., 
Associate Professor of Physics, Central 
College, Chicago. A volume of 203 pages. 
Published by E. P. Dutton & Company, 
Inc., New York City, 1938. Price: $1.90. 

This book offers a concise and comprehensive 
survey of the whole field of physics. All of 
the fundamentals of the subject are reviewed, 
and a precise statement of the newer develop- 
ments is added. 

In discussing each branch of the subject, 
the author begins with fundamentals, presents 
and explains the basic generalizations essential 
to an understanding of modern concepts, 
touches briefly on all the principal subdivisions 
in the field, and concludes with a discussion 
of the recent trends. 

A few important but simple mathematical 
deductions and formulse are placed in a special 
Mathematical Appendix. Another appendix 
is on topics of special interest to premedical 
students, and a third brief appendix on 
"Physics and Civilization” is in the form of a 
concluding summary, and presents a brief 
account of the importance of physics and its 
applications in modern life. 

This concise and excellent presentation of 
an important subject is recommended for all 
those who want to keep abreast of the develop- 
ments in physics and for those who wish to 
know something about the fundamentals. 


Surface and Radiological Anatomy. By 
Arthur B. Appleton, M.A., M.D. (Can- 
tab.), Professor of Anatomy in the Univer- 
sity of London and Director of the Depart- 
ment of Anatomy in the Medical School of 
St. Thomas’s Hospital, London; Late Fellow 
of Downing College, Cambridge; William 
J. Hamilton, M.D., B.Ch. (Belf.), D.Sc. 
(Glas.), F.R.S.E., Professor of Anatomy in 
the University of London at the Medical 
College of St. Bartholomew’s Hospital, 
London; late Deputy Director of the De- 


partment of Anatomy in the Medical 
School of St. Thomas’s Hospital, London, 
and Ivan C. C. Tchaperoff, M.A., M.D., 
B.Ch., (Cantab.), D.M.R.E., Assistant Radi- 
ologist at St. Thomas’s Hospital, London. 
A volume of 311 pages, and 338 illustrations. 
Published by William Wood & Company, 
Baltimore, 1938. Price: $5.50. 

The very fundamentals of efficient roent- 
genologic interpretation demand a thorough 
familiarity with anatomy and the orderly 
development of the specialty of roentgenology 
has resulted from such a correlation. On the 
other hand, because of the inherent advantages 
of roentgenologic procedures and the ease 
with which they can be applied to large groups 
for investigative purposes there has resulted 
a tremendous increase in our knowlei 
concerning the normal and normal van's 
of many anatomical structures. In ■ 
medical schools x-ray films have become 
intricate part of the anatomy course. 
the development of such a close reUL 
subjects it is not unexpected to find rc ■ 
grams and roentgenologic data • ^ 
with increasing frequency in anatomi 
Except for specialized texts that ha 
prepared primarily for roentgenolc^' 
is one of the first books relating p '■ 
anatomy in which the radiological ap 
of normal structures has been given a 
part in the text. It is difficult to ” 
just why a book concerned i ' i ■ 
surface anatomy has been selec<‘~ 
correlation, and surely our kno 
roentgenology and that of anatom,) 
been combined to the best advant 
volume. As far as the skeletal 
concerned, much of the value of the 
grams is lost because the usual 1 
anatomical descriptions of the v- 
are not available for compariso> 
breviated presentation of an impc 
may suffice for those for who 
primarily intended but certainly j 
has much more to offer to '• 
anatomy than is conveyed by this 
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The average physician is accustomed to consider 
radiation only in malignant disease, but he must 
realize that many times radiation will be great value to 
him in the treatment of inflammatory conditions. 

James J. Clark, M.D. 


The Roentgen Treatment of Inflammatory Diseases. 
Gage Clement. Minnesota Med., 21, 847-849, Decem- 
ber, 1938. 

Clement reviews the factors which, in old equipment, 
were unstable and unpredictable, and points out that 
with present-day methods, dosage is so accurately meas- 
urable that equivalent energies are obtainable at will. 

For many years the value of roentgen therapy in acne, 
furunculosis, and erysipelas has been well knorvn. 
Other conditions are becoming recognized as amenable 
to therapy. 

Recent work in Leningrad has shown the importance 
of the dose-time interval. Small doses given every 
other day had much better effect than larger doses given 
every fourth day, although the total amount of radiation 
was the same. This is readily understood when it is 
realized that only a short time is required to break down 
the phagocytic cells of the blood, liberating the anti- 
bodies or other substances contained therein. These 
antibodies act as antitoxins and have definite phagocytic 
properties after liberation. It must be remembered 
that the metabolism and function of parenchymal and 
connective tissues are increased by inflammation; 
therefore, physically equal doses have much greater 
effect on inflammatory tissue than on normal tissue. 

Roentgen therapy should be started early to be effec- 
tive. It should not be a last resort measure. 

Gas bacillus infection has shown, when treated with 
.x-ray, serum, local surgical procedures, and antiseptics, 
that in many cases the necessity of amputation has been 
removed. Kelly and Dowell, in a review of 56 cases, 
report a mortality of less than 10 per cent. 

In the treatment of lobar pneumonia, Powell gives the 
results of the treatment of two groups of patients. One 
group received x-ray treatment and the other group 
was treated with serum. In the group which received 
scrum, the mortality was 15 per cent, while in the group 
receiving x-ray treatment the mortality was only 5 per 
cent. These results are explained by the liberation of 
certain lysins from the infiltrating leukocytes by the 
action of the roentgen rays. This lysin causes the 
solution of the coagulum which is the principal com- 
ponent of the consolidation. 

Other conditions amenable to roentgen therapy in- 
clude arthritis, parotitis, bursitis, peritonsillar abscess, 
pyorrhea, endocarditis, bronchiectasis, puerperal masti- 
tis, peritonitis, localized cellulitis, adenitis, endometri- 
tis, and many others. 

The author quotes Desjardins, who seven years ago 
pointed out that the destruction of the leukocytes by 
x-ray exposure liberates the protective substances con- 
tained within them and makes them more effective for 
defensive purposes than they would be in their intact 
stale. 

Pi Kcv J. Dni.ANo, M D. 


THE LARYNX 

Laryngocele. W. Likely Simpson. Ann. Otol., 
Rhinol., and Laryngol., 47, 1054-1060, December, 1938. 

A laryngocele is an air sac connected with the larynx. 
The sac may be either intra- or extra-laryngeal. It 
may develop in a normal larynx without any pre- 
existing pathologic condition or may follow such 
etiologic factors as singing, hom-blowing, glass-blow- 
ing, weight-lifting, vomiting, etc. Some cases develop 
due to a weakening of the wall by some disease such 
as syphilis, tuberculosis, or tumor. 

The author’s patient was a male, aged 32. There 
■was a history of injury to the laryngeal region two 
years previously. A small mass had appeared at the 
midline of the larynx region and recently this had be- 
come larger and slightly reddened. Roentgenograms 
showed air in the sac and instillation of lipiodol into 
the larynx also revealed a connection between the sac 
and larynx. The lesion ■u'as removed surgically. 

Lester W. Paul, M.D. 


Radiography of the Larynx, Anterior View, and its 
Technic. R. Ledoux-Lebard, J. Garcia-Calderon, and 
Albert Djian. Bull, et mem. Soc. de Radiol. M6d. de 
France, 8, 93-97, February, 1938. 

By means of an especially shaped, semi-conical film, 
adapted to the form of the upper esophagus and phar- 
ynx, and inserted into the esophagus, the authors ob- 
tain excellent anterior and oblique views of the larynx, 
free of the vertebral shadows. The method is far supe- 
rior to planigraphic methods and requires, in addition, 
only careful anesthesia of the pharynx. 

S. R. Beatty, M.D. 


Tumors of the Larynx. Frederick A. Figi. Minne- 
sota Med., 21, 553-558, August, 1938. 

The most common benign laryngeal growths, in order 
of frequency, are; Papilloma, myxoma, cysts, in- 
flammatory masses, epithelial hyperplasia and leuko- 
plakia, angioma, and amyloid tumor. Fibroma, 
chondroma, and xanthoma occur rarely. 

Among the malignant neoplasms, carcinoma is the 
most common (epithelioma); sarcoma, hemangio- 
endotheliomas, and adenocarcinoma form a smaller 
percentage. 

Removal of papillomas and electrocoagulation of 
their attachment by means of direct, indirect, or sus- 
pension laryngoscopy offers the best chance of cure. 
Roentgen therapy and radium are inferior to coagula- 
tion. Treatment is similar for myxoma. 

Cysts may sometimes be left alone, unless too large. 
They are usually situated in the vallecula. When 
removal is necessary, this is done, followed by electro- 
coagulation. 

Singers’ nodes are a form of chronic laryngitis. 
They are usually situated at the junction of the anterior 
and middle thirds of the vocal cords and are caused by 
faulty voice production. They may disappear or may 
have to be removed. 
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Angiomas may I)c treated Iry radiation therapy un- 
less they are causing severe symptoms. 

Carcinoma of the larynx is ttsually classified as 
witrinsic and intrinsic. The intrinsic tumors arc 
those which spring from the vocal cords, ventricular 
bands, ventricles, intcrarylenoid region, and sub- 
glottic region. The cxtrin.sic growths are those which 
spring from the epiglottis, arycpigloltic folds, arytenoid 
cartilages, pyriform .sinuses, ami post-ericoiri region. 
The earliest .symiUom of carcinoma of the larynx is 
usually hoarseness. 

Biopsy is a routine procedure. I'or lack of it, 
laryngectomy has been done needlessly'. 

Without treatment, death occurs in from one to 
three years. Radical surgery is preferred by the 
author to radiation therapy, which is reserved as 
adjuvant treatment. Despite the enthusiastic reports 
of those who have been employing the Coutard method 
of protracted fractional radiation therapy, the writer 
feels that the time is not yet here when surgery can be 
foregone in the majority of eases. 

Percy* J, Dei.ano, M.D. 


THE LUNGS 


Non-putrid Pulmonary Suppuration. Marcy L. 
Sussman. Am. Jour. Roentgenol, and Rad. Then, 
40, 22-37, July, 1938. 

Suppurative bronchopneumonia is a pneumonitis 
ffue to non-putrefaclive py'ogenic bacteria ivith the 
formation of pus in, and sometimes necrosis of, the 
bronchial walls and pulmonary parenchyma. Com- 
monly, this condition complicates purulent sinusitis, 
Yvhooping cough, measles, influenza, grippe, and as- 
piration of a foreign body or secretions, as in post- 
operative pneumonia. 

The clinical course is mild and spontaneous resolu- 


tion is the usual outcome even when abscesses are 
present. In the severer cases, single or multiple 
abscesses, as well as free or encapsulated fluid pockets, 
Olay form. Atelectasis and bronchial dilatation may 
occur, with only the latter as a possible permanent 
result. The roentgen findings Yvill naturally vary wi 

the type present. n 

S. M. Atkins. M.D. 


vital capacity and an increase in tlic residual air, 
re.sultiiig in a normal value for the total capacity. . 

The volume of the chest is larger than normal and 
assumes the barrel-shape characteristic of obstructive 
cmphy.sema. Jn about half the cases, there is a slight 
retention of carbon dioxide and a certain degree of an- 
oxemia. The pulmonary reserve is reduced in cases of 
emphy.semalous bulla: and congenital cystic diseases. 
Dyspnea, the degree of which is closely related to the 
decrease in vital capacity and the expansion of the 
chest, may be explained by the mechanical impairment 
of the respiratory bellows. 

Cy.slic disease of the lung is usually classified as ac- 
quired and congenital. The cysts may be unilateral or 
bilateral, solitary or multiple, and contain fluid or air. 
The patients in this series had certain things in com- 
mon; a history of respiratory infection; five had 
respiratory in.sufficiency; all had emphysema, fibrosis, 
or both, and three had paroxysms of bronchial asthma. 

Bulla:, the result of emphysema, may produce round 
shadows in the lungs, and, on the other hand, con- 
genita! changes may not appear until later life, if at all. 
It is often clinically impossible to distinguish between 
congenital cystic disease of the lung and emphysema- 
tous bullae. In the two roentgenographically similar 
cases, one patient had marked respiratory embarrass- 
ment, while the other had only slight breathlessness 
after exercise. 

Benjamin Copleman, M.D. 


The Diagnosis of Extrapleural Abscesses. Hans, 
Gosta Skarby. Acta Radiol., 19, 259-272, September, 
1938. 

Skarby describes the roentgenological and clinical 
appearances of five extrapleural abscesses (abscesses 
between the parietal pleura and the thoracic wall). 
Four of these abscesses were of tuberculous origin; 
one Yvas due to staphylococcus infection. Tuberculous 
osteitis of a rib was present in several cases. The 
author discusses the differential diagnosis of the 
disease by which empyemas, endotheliomas, and other 
tumors of the pleura, pulmonary actinomycosis, etc., 
must be excluded. 

Ernst A. Schmidt, M.D. 


am 


Pathological Physiology of Pulmonary 
Emphysematous Bullie. Nolan L. 

Walter W. Fray. Am. Jour. Med. Sci., > 

cysts and emphysematous bulla: are Wes 
majority of the cases had pulmonary 
structive emphysema. . ,,o„acities art 

In half the cases, the total increased 

reduced and the residual air only cases, thi 

The evidence suggests ^ “csidual air.' B 

cyst volume is not included i tvoical of ob 

the remaining cases, the decrease in tin 

structive emphysema, a 


The Diagnostic Value of Pulmonary* Radiography in 
Primary* Tuberculous Angina: Insufficiency* of Radi- 
oscopy- Louis Weigel. Bull, ct mem. Soc. dc radiol. 
mcd. de France, 26, 533. 634, July, 1938. 

In the diagnosis of acute angina, it must be remem- 
bered that tuberculosis often manifests itself as a pain- 
ful infiltration of the palate with dysphagia and later 
ulceration and membrane fonnation. The diagnosis 
is usually made by* a process of elimination, i.e., from 
diphtheria, Vincent’s angina, sy*pliili.s. etc. 

Too often a fluoroscopic examination is made and a 
report of no pulmonary disease is accepted, when, as a 
matter of fact, many* lesions including miliary tuber- 
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culosis, commonly associated n-itli tuberculous angina, 
cannot be visualized on the fluoroscopic screen. The 
only safe radiologic procedure is radiography ■with 
proper technic. 

S. R. Beatty, M.D. 


Roentgen Diagnosis of Lung Embolism. Nils 
Westermark. Acta Radiol., 19, 357-372, October, 
1938. 

X-ray examination allo-ws a diSerentiation bet-sveen 
pulmonary embolism 'with infarctation and embolism 
•without infarctation. 

In embolism -without infarctation, "vve observe ische- 
mia of the branches of the pulmonary artery distal to 
the embolus. In the roentgenogram, this ischemia 
appears as a clarified area with a diminution of the 
vascular pattern in the region supplied by the occluded 
arter 3 '. In the central portions of the lung, however, 
the vascularization is maintained. The border be- 
tween vascularized and non-vascularized areas is sharp, 
but the phenomenon is of transient nature and may 
change -within a relativelj'- short time. 

In embolism with infarctation, the typical wedge- 
shaped area of radiopacity is pathognomonic, but even 
in cases in which infarctation is present, other parts of 
the lung may show larger or smaller wedge-shaped 
clarifications pointing to simultaneous embolisms with- 
out infarctation. Ernst A. Schxiidt, M.D. 


Lung Abscess Due to Esophageal Overflow. D. 
Alan Sampson. New England Jour. Med., 219, 982- 
983, Dec. 22, 1938. 

Sampson reports a case of chronic lung abscess -with 
the classical findings but, in addition, there were gas- 
tric complaints, which, upon investigation by means of 
a barium meal, revealed a greatly dilated esophagus due 
to cardiospasm. It is believed that overflow of the 
esophageal contents resulted in the pulmonary infec- 
tion. 

Review of the pertinent literature reveals that a pul- 
monary abscess maj', in addition, result from a foreign 
body in the esophagus, pulsion diverticulum, carcinoma 
of the esophagus, or a benign structure. These are 
conditions to be investigated when a cause is sought for 
lung abscess. 

John McAneky, M.D. 


The Association of Silicosis and Carcinoma of the 
Lung. Max O, Klotz. Am. Jour. Cancer, 35, 38-49. 
Januarx’, 1939. 

An extensive rexdew of the literature on this subject 
is presented, together with four additional case reports 
of patients djdng with both carcinoma of the lung and 
pneumoconiosis. The literature is divided as to the 
possible carcinogenic influence of silicosis, but the 
tendency is to support the contention that silicosis or 
other forms of pneumoconiosis may play a part in the 
production of primary carcinoma of the lung. 

The author’s four cases were found among a group of 
.50 autopsies on patients with pneumoconiosis, an 


incidence of 8 per cent. This was compared to an 
incidence of 53 cases of carcinoma of the lung in 4,500 
routine autopsies, or 1.17 per cent. This suggests some 
factor in silicosis which predisposes to the development 
of carcinoma of the lung. 

Although the tumors were large, in three of the four 
cases, none could he diagnosed by roentgen examination 
even in retrospect. 

H. O. Peterson, M.D. 

Tuberculous Ulcerations of the Lung and Pulmonary 
Cavities. Bruno Faccini. Arch, di Radiol., 14, 279- 
303, 1938. 

This is a discussion of the differential diagnostic 
roentgenologic features of these lesions, -with charac- 
teristic roentgenograms. 

E. T. Leddy, M.D. 


The “Azotemic Lung”; Radiographic Study. C. 
Roubier. Jour, de med. de Lyon, 19, 467-473, Aug. 5, 
1938. 

The author calls attention to certain radiographic 
findings in the lungs of those indmduals suffering from 
nitrogen retention. This consists of the appearance of 
spots, more or less confluent, giving a dappled or floc- 
culent effect, which predominate in the mid-lung orpara- 
h’ilar regions and are, in certain cases, localized to the 
right lung. Such a picture naturally makes one think 
of tuberculosis, especially as certain spots with relatively 
clear centers simulate cavities. 

These lesions are essentially regressive, disappearing 
progressively as the blood urea returns to normal. 

The anatomico-pathologic substrate is a pronounced 
pulmonary edema without other macroscopic lesion. 
Histologically, there is found an intra-alveolar serous 
exudate, with, at times, some inflammatory cells. 

S. R. Beatty, M.D. 


Congenital Lung Cysts: Air Expansile Types. 
William Willis Anderson. South. Med. Jour., 31, 
628-632, June, 1938. 

Two cases of lung cysts are reported. This type 
is assumed to be congenital in origin. It starts as an 
intrapulmonary fluid sac, lined with secreting epithe- 
lium, increases in size, particularly during pulmonary 
infections, and ruptures into a bronchus, forming an 
air trap into which air can enter hut not escape, 

Roentgenographicallj-, it may be confused tvith 
emphj'sematous blebs, or, when extremely large, with a 
pneumothorax. Fluid cysts before rupture should be 
suspected in atypical pneumonic processes and such 
cases should have chest roentgenograms made at the 
end of their acute stages. 

The prognosis of air-expanding cj'sts is grave. A 
high percentage occur in infancy. The use of the 
thoracoscope and cauterization of the aperture with 
sclerosing solutions is a logical form of treatment and 
surgery will probabh’ reduce the high mortalitj' rate 
in the future. 

Jons M. Miles, M.D. 
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The Division of Uic Lung Segments in the Right 
Upper Lobe. E. Belir and Eelco Huizinga. Acta 
Radiol., 19, 399-407, October, 1938. 

The investigation of the right upper lobe in 108 lungs 
showed that tio fixed scheme for the ramification of the 
bronchial tree and the division into lung segments 
exists. However, a particular type of ramification, a 
trifurcation, occurs most frequently, although the 
anatomical variations are numerous. In about 40 
per cent of the examined lungs, a bifurcation was found 
in the right upper lobe. 

The autlior concludes that if in any clinical ease a 
definite knowledge of the anatomical conditions and 
relations is required, it is impossible to rely on any 
theoretical considerations but bronchography must be 
resorted to. 

Ernst A. Schmidt, M.D. 


Radiographic Studies of the Excretion of Dusts 
from the Lungs. A. E. Barclay, K. J. Franklin, and 
R. G. Macbeth, British Jour. Radiol., II, 405-413, 
June, 1938. 

The authors' first study was undertaken to extend 
their knowledge of the efficiency of the ciliary action 
in the bronchial tree in removing small particles of in- 
haled dust. The normal mechanism for removing in- 
haled dust consists of the ebb and flow of air in the 
bronchi, the action of the cilia, and coughing. Cough- 
ing cannot be regarded as a normal mechanism of re- 
moving dust from the finer bronchi as it is the result 
of irritation in the upper respiratory passages and re- 
moves mucus which contains suspended particles; 
it is primarily a reserve mechanism. The ciliary 
action is by far the most important normal mechanism. 
The normal defensive mechanism of the lungs is 
exceedingly effective in preventing dust from reaching 
the alveoli. 

India ink, placed in the main bronchus of a sheep's 
lung not far from the tracheal bifurcation, very quickly 
crosses the bifurcation. It apparently divides at the 
bifurcation, one stream going up the right, and the 
other to the left into the trachea. In the trachea the 
particles move in a spiral manner, clockwise. A similar 
drift was noticed in a cat’s trachea. India ink injected 
sub-pleurally into a cat appeared in the upper trachea 
in 14 minutes, during which time it had travelled 12 
cm. 

Ciliary action is impeded if there is too little or too 
much mucus. Furthermore, if the mucus is too thick, 
the cilia cannot move it freely. The cilia may be 
destroyed by inflammatory conditions which will 
seriously interfere with removing dust from the lungs. 
The ciliated epithelium disappeared near the border 
of the bronchioles of 0.2 mm. in diameter. 

Experiments were performed on cats. Two types 
of opaque dust were used, bismuth carbonate and 
powdered lead glass. With the assistance of a laryn- 
goscope, a small tube was passed into the trachea to the 
bifurcation and the dust blorvn in with an insufflator 
under fluoroscopic control. In each instance, the dust 
was seen to go only to the smaller bronchioles; it did 


not penetrate the alveoli. The radiographic examina- 
tions were made, subsequently, to see how rapidly the 
dust was excreted. Two observations were made; 
the time in which most of the dust was removed, and 
the lime when the last trace disappeared. The figure 
for the disappearance of dust was quite reliable, and was 
checked rvith postmortem examinations. 

In 14 instances using bismuth subcarbonate, the 
mass of dust had disappeared in 40 minutes and the 
lungs were clear in 20 hours. Fifteen cats were 
insufflated with powdered lead glass. This dust was 
eliminated considerably faster than bismuth car- 
bonate, complete clearing occurring in some cases in 
about half the time. Repeated insufflations of dust 
did not affect the speed of excretion. 

The addition of 2 c.c, of 1:20,000 acetic acid into 
the lungs before the dust was insufflated did not slow 
up excretion; however, when 2 c.c. of 1:20,000 acetic 
acid or normal saline was insufflated after the dust, or 
the dust suspended in saline, spreading of the dust 
particles into the alveoli was caused, and the e.xcretion 
was much prolonged. 

After the animal was killed, this lung was found to 
be nothing but a fibrous mass, due, the authors be- 
lieve, to shrinkage and collapse of the lung caused by 
disuse. 

Sydney J. Bawlby, M.D. 

THE MASTOID 

Acute Mastoiditis. J. G. Parsons. Minnesota 
Med., 22, 12-14, January, 1939. 

The most commonly met picture in acute mastoiditis 
is post-aural pain, tenderness, and discharge which has 
been present for some time before the onset of the 
other symptoms and which has lessened just prior to 
their onset. 

The most common avenue of infection of the middle 
ear is through the eustachian tubes, by continuity of 
tissue from an infected naso-pharynx, the infection 
being forced through a patent tube by blowing the 
nose, coughing, sneezing, or vomiting. The infection 
may also be carried by blood and lymphatics. 

Infection of the middle ear practically always means 
infection of the mastoid antrum, where germs of a more 
virulent type find their way to the mastoid air cells. 

Adequate drainage of the middle ear is an important 
step in heading off mastoiditis. One of the fallacies 
commonly met with is that there is no great danger of 
mastoiditis if an ear is draining freely; it is essential 
to see the drum head and note the size of the opening. 

Post-auricular edema is an important sign. The 
most important condition to be differentiated is fu- 
runcle of the external canal. 

An ear which has been discharging for more than a 
week, without diminution, should be held under sus- 
picion. 

In the discussion it was pointed out by Dr. Walter E. 
Camp that one t 3 'pe of acute mastoiditis was especiallj' 
treacherous — that in which there was a minimum of 
clinical symptoms, i.e., slight pain and discharge: 
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and that this type, which might go on to meningitis, 
showed onh' slight cell destruction on x-ray examina- 
tion. 

For correct diagnosis repeated x-ray examinations 
are often necessary'. 

Percy Joseph Delano, M.D. 

, PEPTIC ULCER 

The Radiologic Characteristics of the So-called 
"Large Duodenal Ulcer.” D. S. Bartstra. Acta 
Radiol., 19, 352-356, October, 1938. 

TMiile, in general, the size of a duodenal ulcer varies 
between a barley grain and a bean, the so-called 
"large duodenal ulcer” may assume the size of a walnut. 
In spite of this large size, the niche often escapes 
radiological detection. This may be explained in some 
cases by the marked duodenal deformity; in other 
cases the large ulcer niche is misinterpreted as a duo- 
denal bulb. 

A case is described which illustrates the essential 
diagnostic features, especially with regard to differen- 
tiation from a duodenal bulb. 

Ernst A. Schmidt, M.D. 


Double Ulcer of the Stomach; Radiographs and 
Specimen. Vincent Paschetta. Bull, et mem. Soc. de 
radiol. med. de France, 26, 343, 344, May, 1938. 

Radiographs of a case demonstrated an aty'pical 
niche of the lesser curvature and a deformed bulb, 
which, to the examiner, indicated a duodenal ulcer. 
Operation showed a perforating ulcer of the lesser 
curvature, a smaller ulcer of the lesser curvatime, not 
seen on the radiographs, and peri-duodenal adhesions 
caused by the larger ulcer of the lesser curvature. 

S. R. Beatty, M.D. 


Peptic Ulcer of the Esophagus. Flemming Nor- 
gaard. Acta Radiol., 19, 458-464, November, 1938. 

As the author points out, peptic ulcer of the esophagus 
is a rather uncommon disease and the cases in which 
it has been diagnosed primarily by roentgen examina- 
tion are not frequent. However, the roentgenogram 
reveals characteristic changes which should not be 
overlooked in routine examination of the esophagus. 
The most common observation is spasm; occasionally 
broad folds of mucosa are seen, indicative of esophagitis. 
Contrast-filled ulcer niches can be demonstrated only 
rarely but the combination of spasm and niche must 
be considered pathognomonic. It is extremely im- 
portant that in doubtful cases the examination be 
repeated several times, especially during periods of 
exacerbation of the symptoms. Such exacerbations 
may be provoked artificially for the purpose of x-ray 
study. 

Norgaard reports the case of a seven-year -old girl 
whose first symptoms (vomiting) dated back four 
vears. The radiologic examination showed esophageal 
spasm and dilatation without evidence of cicatrization. 
A later examination revealed a contrast shadow of small 


pea size, projecting slightly to the side of the lumen at 
the level of the tenth thoracic vertebra. Surrounded by 
a rarefied annular zone, it gave the appearance of an 
ulcer niche. Esophagoscopy failed to furnish further 
details due to bleeding. Under sodium bicarbonate 
treatment, and after introduction of duodenal sounds, 
the patient’s condition improved remarkably, though 
milder recurrences continued to appear. 

Ernst A. Schmidt, M.D. 


The Problem of Gastroduodenal Hemorrhage. 
Albert M. Snell. Minnesota Med., 22, 15-24, Janu- 
ary, -1939. 

The commonest cause of gastro-intestinal bleeding 
is duodenal ulcer. Less common is secondary anasto- 
motic or recurrent ulcer. Gastric carcinoma is third 
in order of frequency. 

Gastroduodenal hemorrhages seem, in some cases, to 
follow sudden phy'sical exertion; in others, abuse of 
alcohol; acute infections may be a cause, and a fourth 
reason is possibly vitamin deficiency. The antihemor- 
rhagic vitamin K must be given consideration under this 
heading. 

Many' of the bleeding ulcers are of the so-called silent 
type in that they produce few symptoms at the time. 
Other patients do have prodromal sy’mptoms of a 
dyspeptic nature. 

Regeneration of blood, after the hemorrhage has 
ceased, requires about 33 days. 

At Guy’s Hospital, in London, only 25 deaths from 
bleeding peptic ulcer occurred in 20 j'ears, whereas the 
mortality rate in Scandinavian countries seems to 
range between 10 and 15 per cent. At King’s County 
Hospital, in Seattle, the mortality rate is about 20 
per cent. At the Cincinnati General Hospital the rate 
is 14 per cent. Goldman’s mortality figures (San Fran- 
cisco) show 11 per cent. The mortality' rate in the 
May'o Clinic is now about 5 per cent. 

There is some evidence that hemorrhage from a gas- 
tric ulcer is more likely' to result fatally than one from 
the duodenum. 

The more serious ty'pes of bleeding occur in older 
individuals; the average age at which fatal hemorrhage 
occurs in 56 y'ears. In patients past 50 years of age 
the mortality rate in the Alassachusetts General Hos- 
pital is approximately 33 per cent. In older patients 
the eroded artery' is often sclerotic. 

Individualization of treatment is important; slight 
degrees of bleeding are usually' controlled by con- 
serx'ative measures but more extensive bleeding re- 
quires maintenance of blood volume and renal function. 
Alassive or arterial hemorrhage can rarely' be con- 
trolled except by' surgical attack. 

The early' administration of food after a hemorrhage 
is receiving more and more favorable consideration ; the 
filled stomach probably has less peristaltic activity 
than the empty one. It is the practice at the Mayo 
Clinic to withhold food for from 24 to 48 hours, or 
until such time as evidence of rapid loss of blood is 
no longer apparent. After this period, small hourly 
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Pebcy Josunt Di:i.ANO, M.D. 

Insufflation of the Colon as a Method of Diagnosis 
in Ga.strocoIic Fistula Following Post-operative Jcpmal 
Peptic Ulcer. Louis Weigel. Bull, et mem. Soc. ec 
radiol. nicd. de France, 26, 532, 533, July, lfl3S. 

The author reports a case of gastrocolic fistula rc 
suiting from perforation of a jejunal ulcer (post 
gastro-cnteroslomy). He found that insiimalion o t ic 
colon with air was useful in demonstrating the lesion 
and he recommends this procedure. 

S. K. Beatty, M.D. 

PHYSICS OF RADIATION 


The Scattering and Photo-electric Ahsorptiim of 
[igh Voltage X-rays in Nitrogen. Harold C. rue 
lood and Donald H. Loughridge. Phys. Bcv., , 
45-554, Oct. 15, 1938. • 
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C. Reiling. Phys. Rev., 54, 499-503, c • ..^sible 
This is an investigation of the QjjgVj matter 

tegion produced when electrons pass 
^t a higher velocity than the velocity o 
matter. The radiation is being on 

tributed through the whole visible spe^^^^ accelerated 
the whole of rather a blue color. generator and 

®t 1.9 million volts in an electrosta ^aanta in the 
tube were found, each one, to pro uce ^ 

. A nnn A. ■* 

Wave length range between 4,uuu 


Formation. K. u- 

.,0.5-179, November experiments 

•*" flo Sl'die snpiiosition that a roentgenogram 
amimg « ‘f ' ^ corresponds to a definite 

obtained bj piaiugrai > „i,ipct and forms an 

cross-section of the A 

adequate re]>rcseiUation ^ purpose, 

special apparatus was Sets of 

modified after 

jilanigrapbs were obtainc so-called 

drical objects, ^be nnages of most ^ 

plained in detail. rrnst A. Schmidt. M.D. 

and Pathology of tke LW" prance, 

• ■R„ii et mem. hoc. oe 

Greiner. A " os . i 

26, 507-520, July, ■ the detail of the cervical 

planigraphy, by ehm allowing 

column, permits to obtain by profde 

the study of details in this article, 

radiography. The ”^^^3 showing the larynx m 

reproductions of plantgr P mmical variations 

dependent on gitis, and the extent of m- 

accompanying acu ^piporoatosis. 

volvement in a case P j^^^ynx, demonstrated y 

Two cases of cance discovery by laryn- 

planigraphy detail. PlanigraPhs were 

goscopy, are presented m to 

Leful in following the resp 

treatment. . j 3 ^ valuable adjunct to 

esses in this regiom planigraphy of the lung 

A bibliography P P ^oup is appended, 

and larynx by members of this g ^ P 


PNEUMONIA 


nWc T G. Scadding. Proc. 
The Chronic P”^ 7 p°g-i 271 , September, 1938. 
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He believes that chronic pneumonia is characterized 
primarily by alveolar exudate, and, secondarily, by the 
possible development of fibrosis and suppuration. The 
involvement ma 5 ' be chronic from the beginning. Reso- 
lution may occur at any stage, with more or less fibrosis. 
Fatal cases have simulated tuberculosis both clinically 
and roentgenographically. Autopsies revealed wide- 
spread foci, having an unusual variety of modes of 
progress and spread, early and resolving consolidations, 
organization, and suppuration, in different lesions 
and in different parts of the same focus. These cases 
seem to establish chronic pneumonia as a clinically 
recognizable cause of protracted, progressive, or 
recrudescent disease. Scattered foci are rare, but a large 
number of more circumscribed pulmonary inflamma- 
tions may have the above pathologic basis. A rarer 
giant-cell type of organizing pneumonia and the chronic 
phase of Friedlander pneumonia are cited. 

Chronic Circumscribed Nonsuppurative Pneumonia . — 
This group includes the usual delayed resolution of 
acute pneumonia. Resolution may require as long as 
85 days. The eventual clearing may be complete, 
with little or no fibrosis. Therefore, consolidation 
may have prolonged suspended activity. It may arise 
insidiously or mildly and yet finally completely resolve, 
which may be most confusing clinically. 

Chronic Suppurative Pneumonia . — Fibrosis or sup- 
puration may occur instead of complete resolution. 
Suppurative symptoms are prominent, but gross ab- 
scess, if present, is incidental to the course of the di- 
sease, The pathologic features are irregular consolida- 
tion, incidental small abscesses, and fresh spreading 
consolidations, which may or may not excavate. The 
spread may wander spectacularly. 

Pulmonary Abscesses of Obscure Origin . — Such 
abscesses constitute from 14 to 35 per cent of the total. 
Symptoms of abscess are dominant. At autopsy, the 
chronic pneumonic changes are apt to be considered 
secondary', but recognition of this underlying pathology 
helps explain the puzzling behavior of these cases. 

Etiology . — Chronic suppurative pneumonia seldom 
follows acute pneumococcal pneumonia, though rarely' a 
benign aputrid necrosis may occur. The author has 
found Staphylococcus viridans, gram-negativ'c diplococci, 
non-hcmolitic streptococci, 5. aureus, pneumococci, 
H. influenza, Vincent's spirochetes and fusiform bacilli 
in his cases. The clinical courses and bacteriology' did 
not correlate; even Vincent’s organisms appeared to be 
secondary invaders. 

Treatment . — The treatment of non-suppurative cases 
is general and symptomatic. Suppuration without 
gross abscess may benefit by- continuous postural 
drainage. Localized abscess, without bronchial evacua- 
tion, requires surgical drainage, but the results are less 
satisfactory than with abscess of known etiology. 

Arsenicals have shown the author only temporary' 
improvement, even in cases in which Vincent’s organ- 
isms were numerous, Sulphanilamide was ineffective 
in two cases. Blood transfusion is important when a 
falling hemoglobin cannot otherwise be restored. 

R.VV A. C.VRTER, M.D. 


PNEUMOTHORAX 

The Regression of Contralateral Tuberculous Le- 
sions after Monolateral Therapeutic Pneumothorax. 
V. de Luca. Minerva Med., 1, 321-329, March 28, 
1938. 

From a study of 99 cases the author feels that mono- 
lateral pneumothorax in the majority of instances has a 
favorable effect on contralateral lesions, but exudative 
forms may show only a transitory benefit. 

E. T. Leddy, M.D. 


Bronchographic Observation of Re-expanded Lungs 
Following Artificial Pneumothorax. Giuseppe Zor- 
zoli. Radiol. Med., 2S, 881-897, October, 1938. 

The author believes that in collapse therapy the 
time of re-expansion is most delicate, and he has made 
a lengthy bronchographic study of re-e.xpanded lungs 
which were subjected to the treatment for cure of tuber- 
culosis. 

He quotes extensively from different workers who 
have done experimental pneumothorax in healthy ani- 
mals, and notes what is generally believed, i.e., 
that in healthy lungs pneumothorax causes no ap- 
preciable permanent damage even if long-sustained; 
while in re-expanded tuberculous lungs, bronchial dila- 
tations are frequent. The author cites words of Mon- 
tanini, who, in 16 cases, found 10 with marked bron- 
chiectasis, and in 62 per cent of these it was located in 
the lower lobe. 

In the pleura the changes were layers of fibrous 
deposits over the membrane, which, when it became 
organized, interfered with the expansion of the lung. 

This writer, going into the subject of his paper, pre- 
sents bronchographic findings of the changes brought 
about in the parenchyma, bronchi, and pleura by the 
collapse in tuberculous and non-tuberculous patients. 

In 25 patients, 27 lungs were collapsed. Of these, 
16, or 58 per cent, showed bronchiectasis and in 67 per 
cent of those showing bronchiectasis, the lesions were 
limited to the upper lobe. In all but two cases the 
ectasia was cydindrical in type, the two exceptions being 
saccular. In these two, however, there was suspicion 
that the dilatation antedated the collapse. 

The fact that most of the dilatations were found in 
the upper lobe was of special interest, because the lower 
lobe is generally' believed to be the site of predilection 
for this lesion. The reason for the discrepancy ap- 
pears to be due to the difficulty of diagnosing the condi- 
tion in these lobes, clinically', as well as in plain roent- 
genograms, because there is no retention of the secretion 
due to good drainage, and because bronchography of 
this region presents technical difficulties. 

From these data, it is evident that there is much dis- 
crepancy' between the author’s findings and those of 
Montanini. The latter, however, was based on patho- 
logical specimens, and he found only' one case of bron- 
chiectasis of the upper lobe in 10 cases reported. 

The author does not believe that this discrepancy is 
due to dilatations produced by the oil injected, nor to 
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errors in technic, but believes the di (Terence to be in the 
material used in the studies. 

In seven of the eight cases of basal bronchiectasis, 
the collapse was done because of lesions at the apex. 
In the eighth case the lesion for which it was instituted 
was a progressive capillary advancing tuberculous 
bronchopneumonia. It is evident, therefore, that there 
is no definite relation bet ween the site of the old tuber- 
culous lesions and bronchiectasis. Hence it becomes 
necessarj' to invoke collapse and consequent re-expan- 
sion as the etiologic factor of producing bronchiectasis 
in healthy lungs. 

While studying pathological specimens of collapsed 
lungs, we have seen how the compression can cause 
atelectasia of the alveoli, especially of those in the 
peribronchial region where they are compressed 
against the rigid bronchial tubes. In these atelectatic 
zones, the alveoli become so matted together that they 
always initiate carnifieation of the lungs. This, at the 
period of re-expansion, presses on the bronchial walls 
thereby narrowing the lumen. When to this extrinsic 
force is added the intrinsic trauma of deep inspiration 
and cough, the necessary requisites to cause bronchiec- 
tasis are found, as the defensive action of the normal 
alveoli is lacking. These mechanical factors are ag- 
gravated by retained sputum which causes inflammation 
of the bronchial mucosa. 

CONCLUSIONS 

Bronchial dilatations, more or less marked, with 
dislocation of the bronchus showing alterations in its 
branches, occur frequently in the re-expanded lung 
(58 per cent). 

The bronchiectasis could be due to the lesion, for the 
cure of which it was instituted, or by the pneumothorax 
itself. 

In the re-expanded lung, bronchiectasis is more com- 
mon in the upper lobe (68 per cent). 

Bronchiectasis at the apex is irregular and tortuous, 
showing alternating narrowings and dilatations resem- 
bling a multiple hour glass, while at the bases the bronchi 
nearly retain their primitive position and the dilata- 
tions are cylindrical. 

The duration of the collapse appears to have no bear- 
ing on the production of bronchiectasis. It does ap- 
pear, however, that the time the lung has been re- 
expanded is very important, in the sense that the dila- 
tations are more apt to appear as a late complication. 
Special care should be exercised during the period of 
re-expansion, because if a rapid expansion is allowed 
bronchiectasis is more likely to develop than when the 
re-expansion is done gradually and slowly. 

Antonio Mayoral, M.D. 

RADIATION 

Superficial Radiotherapy; Contact Radiotherapy 
(Chaoul). W. Gassmann. Bull, et mem. Soc. de 
radiol. med. de France, 26, 534-540, July, 1938. 

The general trend in radiotherapy has been toward a 
decrease in wave length and an increase in depth dose 


obtained by the use of higher voltages, increased filtra- 
tion, increased tube distance, and cross-firing. Even 
with voltages sufficient to give wave lengths in the 
neighborhood of those of radium, the results to date 
have not demonstrated that ultra short roentgen rays 
produce clinical results equivalent to those of radium. 
Moreover, there is ample evidence that there is no 
selective action of short wave lengths per se. 

The chief differences between roentgen therapy 
and radium therapy, aside from the difference in wave 
length, are in (1) geometric distribution of the energy, 
(2) the time factor, and (3) the total dose. 

With these points in mind, Chaoul has devised a 
method of applying roentgen rays at very short focal- 
skin distances employing relatively large doses. Frac- 
tionation of the dosage is retained, but the time of the 
individual exposure is less, as protraction of the dose is 
regarded as of less importance than fractionation and 
the short time is not only economical but convenient, 
in that it facilitates treatment in the buccal cavity, 
vagina, rectum, etc. 

A special tube is employed, completely shock- 
proofed, with the anode at extremity of the tube and at 
ground potential. A focal-skin distance of 5 cm. can 
be obtained with a consequent rapid decrease in the 
depth dose which, combined with a small field (20 cm.“ 
maximum) allows a very high total dose with a mini- 
mum of injury to normal tissue. 

The voltage employed is 60 kv., the filtration 0.2 
mm. Cu, and the rate from 100 r to 150 r per minute. 
Daily doses of 500 r are given. With small fields, 
total doses of from 8,000 to 10,000 r may be given; 
with larger fields the doses should not exceed from 
6,000 to 7,000 r. 

Chaoul has used this method for six years and the 
author has had the opportunity to observe his cases. 
In cases of carcinoma of the lip and skin there has been 
95.4 per cent cure of the primary lesion. The results 
in melanosarcoma surpass those of any other form of 
radiation therapy. The results in other lesions have 
been so good as to lead Chaoul to attempt the treatment 
of deeper tumors by surgical exteriorization. In 14 cases 
of inoperable rectal carcinoma, the coccyx and sacrum 
have been excised and the rectum split, to allow direct 
irradiation. Later the colostomy is closed and the rec- 
tum resected, the bowel then being sutured to the anus. 
Twelve of these cases have, to date, no evidence of re- 
currence or metastasis. One case died of a concomi- 
tant disease. A similar procedure has been tried in 
cancer of the bladder. 

The method of Chaoul is superior to other methods 
of roentgen therapy and a more universal trial of this 
method is urged. 

S. R. Beatty, M.D. 

RADIOLOGY, PRACTICE OF 

Discussion on the Planning and Organization of a 
Radiological Department in a General Hospital. 
Proc. Royal Soc. Med., 31 ,. 1081-1096, July, 1938. 

Dr. R. S. Paterson; The x-ray ■’ ; ment should 
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be located as centrally as possible, on a ground floor, 
to serve equally well the wards, the orthopedic de- 
partment, and the out-patient department. The 
author says; “I would be much more ready to con- 
sider some forms of decentralization than I would 
have been ten years ago.” Subdivision in the depart- 
ment, with rooms and, sometimes, special assistants 
for special types of work, is better than allocating 
x-ray equipment among special services outside the 
department. The latter is uneconomical; service and 
quality of work would suffer. Yet specialty needs 
cannot be served in a department already loaded with 
routine, since considerable time per patient is often 
required. A small operating amphitheatre with 
sterilizing and anesthetic rooms in the x-ray depart- 
ment would best care for bronchoscopic and urologic 
examinations, insertion of pins, injection of arteries, 
etc. 

Regarding dissociation of radiodiagnosis and radio- 
therapy the author recognizes three schools of thought; 
(1) Those who would completely separate radio- 
therapy and radiodiagnosis as having nothing in 
common; (2) those interested only in cancer, who 
would treat all cases independently of the x-ray de- 
partment or the hospital, and (3) those who think 
radiotherapy and radiodiagnosis should be combined in 
general hospitals. 

The author believes considerable separation must 
come but that there is sufficient in common to justify 
location in the same building with much of the staff 
in common, especially lay and technical. 

Physical equipment should include a central wait- 
ing hall, accommodating about fifty patients with 
proper lavatory facilities, and at least twelve small 
dressing cubicles, six for male and six for female 
patients. Instead of several large machines (four and 
six valves) the author prefers a number of one- and 
two-valve sets in small rooms with a radiographer 
each. Most of the work can be handled by small 
sets, only one large one being required. The keyrooms 
are the darkroom and the office through which all 
work must go. The author prefers several small inter- 
communicating darkrooms, centering about a wet 
v'iewing room and drying room, rather than one large 
one. The washing tanks should be designed to push 
through the wall into the wet viewing room. He would 
prohibit entrance to the darkrooms during working 
hours. Films arc to be seen in the wet viewing room and 
dried in the drying room, which the author thinks less 
c.xpensive to build than to buy commercial drying 
cabinets. 

Dr. Paterson finds a demand for clinical photog- 
raphy in his departjnent but believes it belter to handle 
this in an especially equipped studio and darkroom. 

In general hospitals, the x-ray department be- 
comes more and more costly. The author would have 
a full-time almoner to interview all patients in order to 
exclude those who are above scale and to collect a 
partial payment from those who can afford something 
toward the cost. The unnecessary examination also 
increases cost and finds its source in the increasing 


tendency to use the x-ray department as a sorting 
station before clinical methods, and the over-enthusi- 
asm of junior residents to have everything radio- 
grammed before their chief orders it. This is 
incompletely solved by having a senior resident or 
member of the honorary staff sign requisitions. 

Therapeutic equipment should include deep therapy, 
superficial therapy, and possibly Chaoul apparatus. 
It is absolutely necessary that beds be allotted to the 
department in view of modern protracted therapy. 

The author would have either an honorary radio- 
therapeutist and an honorary radiodiagnostician or a 
director with an assistant honorary radiotherapist and 
assistant honorary diagnostician. These should have 
full-time paid assistants at the rate of about one per 

10.000 cases annually. 

The lay staff should be in charge of a nurse. Radiog- 
raphers should number about one per every 5,000 to 

6.000 cases a year. This might be reduced if a training 
center were established in the department but then 
the problem of teachers arises. The Society of Radiog- 
raphers should issue some type of teaching certificate 
which the senior staff radiographer should have. 
The darkroom staff should be composed of trained 
photographers rather than radiographers and should 
number one for every 10,000 to 12,000 films a year. 

Teaching senior students requires that senior radiolo- 
gists have sufficient assistants to provide the necessary 
time. This department and staff would also provide 
every facility for research. One shorthand-typist 
per 10,000 reports is the minimum, which must be 
exceeded for really adequate records and follow-ups. 

The above set-up is • not over-elaborate since the 
x-ray department is probably the largest auxiliary 
service supplied by the hospital. In his hospital of 
69,762 patients, 30,000 were referred to the x-ray 
department, and of 12,657 in-patients, 9,000 were 
referred. 

Dr. J. Struthers Fulton; Radiotherapy is assuming 
a role of increasing importance in modern medicine. 
Radium therapy has, unfortunately, become some- 
what divorced from x-ray therapy. If radiology must 
divide, this should occur between diagnosis and treat- 
ment. In a 600-bed hospital, about 20 beds are in 
constant use for radiotherapy. These should be m a 
unit, under the control of the radiotherapist. 

The author gives a plan based on a floor space of 
30 X 200 feet. The primary consideration which de- 
termines the layout is the provision of adequate pro- 
tection to the staff. Full use is made of distance and 
powerful sources of radiation (radium beam, 400 kv. 
plant and 200 kv. plants) are placed as far toward the 
ends of the department as possible. Facility in routine 
follow-up of cases should be obtained by the arrange- 
ment. 

The author suggests, as apparatus, a five-gram 
radium beam unit, a 400 kv. plant and two 200 kv. 
plants, each of the latter operating two tubes in parallel 
and wired so that each machine could operate all four 
tubes. Provision for a radium safe (capacity 1 g'O- 
needles and lubes), a radium preparation room, nwu 
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rwm, and dosaRc-calculalins room arc included. 
UaitinR rooms in most hosjutals arc inadequate anti 
this condition slioidd be corrected. 

Dr. R. J. Sankey: Tlie value of radiologic .service is 
in proportion to its liaison with clinical service.s. The 
department should, therefore, be as near the center of 
clinical work as possible, for easy co-operation. The 
least a clinical staff can do is to furnish a tentative 
diagnosis or clinical notes, when discussion is not 
possible. Spot diagnosis from radiographs should be a 
thiiig of the past. With growing experience the 
radiologist is less prone to be dogmatic and more 
anxious to discuss cases before drawing conclusions. 

One radiographic room is needed for every 100 beds 
ut fig^iircs from hospitals are given showing 157 beds 
per room. The out-patient volume also must be con- 
sidered. Division of work is discussed, each room being 
died for some special type. A special investigation 
room is valuable, 

Ray a. Carthr, M.D. 


C^es 

Papilloma with atypical cells 5 


Papillary carcinoma 

Infihraiing carcinoma ]^0 

Adenocarcinoma j 

Graric 1 jg 

Grade If gg 

Grade n I , . . ’ ’ jg 

Grade IV' 2 

No pathological examination 6 

Total ^ 


The time periods of cured cases varied from less than 
one year to more than 20 years. 

The author states that the fatal cases die with- 
in the first year. The chief cause of death is un- 
questionably severe infection of the bladder and kid- 
neys. Probably few actually die of carcinoma. 

The factors influencing the type of therapy are size 
of tumor, grade of tumor, position of tumor, and con- 
dilioii of the kidneys. The best surgical five-year re- 
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Biological Effects of Alpha Rays, with Special Con- 
^ eration of the Problems of Radium Therapy Using 
xtremely Low Doses. K. Inouye. Strahlcnlhcrapie, 
175. 1939. 

The author studied the effect of very small doses of 
radium on fibroblasts and sarcoma in tissue cultures. 
The medium contained 2.55 X 10“' grams radium ele- 
ra^nt per c.c. The metabolism of the cultures was 
etermined according to the method described by 
arburg. A definite relationship could be established 
atween the dose and the metabolism. The effect of 
6 radiation in the author’s experiments was dependent 
upon the temperature. 

Additional experiments were undertaken in humans, 
'rho were given baths containing radium emanation 
varying from 17,000 Me. to 60,000 Me. (Mache-units). 

he leukocyte and differential count were used as 
indicators. Four to five hours following a single bath 


suits in bladder cancer are 25 per cent. These cases 
include only those which can be removed surgically. 
The statistics in the present series of cases include all 
cases of carcinoma of the bladder seen, regardless of the 
extent of the lesion. At present, the author is favoring 
cystoscopic treatment in preference to a suprapubic 
approach. The various forms of radiation in use are 
classified as follows: radon seeds, .x-ray alone, x-ray 
plus radon seeds, fulguration, fulguration and x-ray, 
pre- and post-operative x-ray irradiation, and radium 
application. 

The author states that an infiltrating carcinoma is 
more difficult to cure than a papillary carcinoma. 
Bladder carcinomas are more frequently single than 
multiple. 

John G. Menville, M.D. 


Intra-uterine Radium Therapy of Hemorrhagic 
Metropathies. A. Pickhan. Strahlentherapie, 63, 682, 


^ definite leukocytosis developed, followed 20 hours 1938. 

later by a leukopenia. Slight changes in the differ- xhe biologic effect of radium in cases of uterine bleed- 
ential count were observed sometimes after one, with j„g may be due to changes produced in the mucosa, 

certainty after several baths A definite correlation the muscles, and the ovaries. By calculation, the au- 

existed between the emanation found in the air expired thor estimates the dose reaching the ovaries during in- 

from the lungs, or, in other words, between the emana- tra-uterine radium application of 1,500 ing.-hr. at ap- 

tion concentration in the blood and the variation in the proximately 360 r. This cannot be compared wdth the 

leukocyte count equivalent dose in x-rays because of the different 

Ernst A Pohle, M.D., Ph.D. method of administration. While x-ray therapy takes 

usually less than one hour, the radium dose is applied 


Radium Therapy of Bladder Carcinoma: Five-year 
Results, Failures, and Future Therapy. Benjamin 
Barringer. Jour. Urol., 40, 606-611, November WdH. 

At the Memorial Hospital, New York City, 
of bladder carcinoma treated cystoscopically an i oy 
suprapubic implantation, show three-year cures 
cases (32 per cent), five-year cures in 52 cases ( ■ 

cent), and cancer-free cases in 96 instani^ -14 P 
cent). Tissue removed from the cure cas 


over a period of from 20 to 40 hours. The author uses 
a filter of 0.5 mm. A1 only, in order to utilize the beta 
and soft gamma rays. In his opinion the effect on the 
bleeding uterus is due to an influence of the rays on the 
blood vessels in the mucosa as well as on the follicles. 
Because of careful selection and preparation of the pa- 
tient, also limitation of the treatment to preclimacleric 
bleeding, the author has seen no failure of radium ther- 
apy. 

Er.\st a. Pohle, M.D., Ph.D. 


classified as follows: 
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Danger of Introducing Radio-active Substances into 
the Body of Mammals; Experience with Two Mares. 
T. Nogier. Bull, et mem. Soc. de radio!, med. de 
France, 26, 362-365, May, 1938. 

In June, 1934, a milligram of radium sulphate was 
given intravenously to two mares weighing 600 kg. 
The animals remained in good health until 1937, except 
for a marked leukopenia. In 1937, one animal died 
and an autopsy revealed a fracture of the pelvis. 
The bones revealed twice the radio-activity of the 
blood serum, determined three years previously. 

The other mare lived until January, 1938, when a 
spontaneous fracture of the tibia allowed the mare to 
fall and choke to death in her halter. The radium 
content of the bones was four times that of the blood, 
examined three and one-half years previously. 

The dose given was equivalent to O.l mg. given to an 
individual of 60 kg. The author stresses the danger of 
giving radio-active substances internally, emphasizing 
the relative potencies of the a and (3 radiations in 
intimate contact with the cells. 

S. R. Beatty, M.D. 


The Development of Gynecological Radium Therapy, 
Especially in the Treatment of Non-malignant Disease. 
C. J. Gauss. Strahlentherapie, 63, 681, 193S. 

The author, one of the first pioneers in gynecological 
radiation therapy in Germany, presents a brief sketch 
of the progress made in the therapeutic use of x-rays 
and radium in this specialty. His first paper, dealing 
with the treatment of uterine fibroid by roentgen rays, 
was presented in 1912. Since then he has been identi- 
fied with many new developments in this field. Because 
of the possible danger to future offspring, he advises 
against temporary sterilization. He emphasizes the 
usefulness of a combination of x-rays and radium in 
many conditions. 

Ernst A. Pohle, M.D., Ph.D. 

THE RECTUM 

Melanosis Coli. Louis A. Buie. Minnesota Med., 
21, o6l-5G3, August, 1938. 

The condition was first described by Cruveilhier a 
century ago. After its discovery, all studies of the 
condition were based upon postmortem reports, until 
the work of Bockus, Willard, and Bauk, which was 
published in 1933. They found an incidence of 2.7 per 
cent in the examination of 960 routine "office” patients. 
Of their patients, 88 per cent were females. 

Melanosis coli consists in melanotic deposits in the 
rectal mucosa. There is rather wide variation in the 
color of the lesions, but the appearance and arrange- 
ment are usually unmistakable, and if the mucosal 
siirfacc is rubbed with a cotton applicator, inflammatory 
or ulcerous change, with which the condition may be 
confused, %vill not be found. If inflammatory reaction 
is present, the pinkish stain of serosanguinous exudate 
will appear on the cotton applicator, when the diseased 
mucous membrane is traumatized. If there is no such 
stain, tbc condition may be melanotic. The pigment 


may be light brown, dark brown, or black. It may be 
scattered in the mucous membrane, or it may leave no 
part of the lining of the bowel uninvolved; it is rare 
for the condition to extend beyond the confines of the 
colon. On closer scrutiny, it will be observed that the 
coloring is not solid but is divided by linear, yellowish 
markings, into small segments, usually several milli- 
meters in diameter. 

In the author’s experience, it occurs almost entirely 
in constipated individuals. Bartle first called attention 
to the possible relationship between the constant in- 
gestion of cascara and melanosis coli. The condition 
may arise as a result of phagocytosis by the mucosal 
cells. 

There is no evidence that the physician should be 
concerned over the presence of melanotic pigment in 
the walls of the colon. It has not appeared to have 
any direct relationship with the development of car- 
cinoma, except as a possible result of the obstructive 
effect of the carcinoma. 

Percy J. Delano, M.D. 


Rectal Symptoms from the General Surgeon’s 
Standpoint. Harvey B. Stone. Jour. Am. Med. 
Assn., 109, 1679-1681, Nov. 20, 1937. 

The signs and symptoms that accompany rectal dis- 
orders may be grouped under comparatively few head- 
ings: sensory disturbances, abnormal secretions or dis- 
charges, disturbances of defecation, anatomic changes. 
The duration of any of these derangements and their 
intensity are also of important bearing in many cases. 

Many rectal disorders have a quite characteristic 
symptom-complex. The difficulty in eliciting a de- 
scription of it lies in the widespread habit of patients 
being vague in their complaints and description of rec- 
tal disturbances. To obtain a comprehensive history 
questions pointed on the above headings must be asked. 
The making of a proper local examination is a necessary 
requisite to proper diagnosis. 

The characteristics of the symptoms are discussed in 
detail. 

Charles G. Shtherland, M.D. 


SARCOMA 

Results of Radiation Therapy in Sarcomas. O. 
Walther. Strahlentherapie, 64, 59, 1939. 

This paper, of 53 pages, represents a thorough 
statistical survey of the 240 sarcoma cases seen at the 
Roentgen Institute of the University of Zurich from 
1919 to 1936. The results are compiled in numerous 
small, and ten major, tables. There were 132 men 
and 108 women; the average age was 44.8 years. 
Solitary giant-cell tumors, lympho-epithclial neo- 
plasms, and melanomas were not included in this 
survey. The localizations were as follows; Gastro- 
intestinal tract, 19 per cent; supporting tissue, 16 per 
cent; skeleton, 14 per cent; respiratory system, !• 
per cent; thyroid, 12 per cent; lymph nodes, 9 per 
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cent; Kcniio-urittarj- tract, 7 per cent, and hreaM, 2 
per cent. The diapioMS was verified by liiopsy in 'm 
percent. AmonR tlic.-^e were ronnd-cell. Ivniphoid. 
spmdlcecell, and polyinorphn-ccll sarcoma, some nn- 
dafsificd, also fd)rns.arcoma, liemanKio-endoihelioma. 
fc'vings tumor, endothelial sarcoma, ostcoRcnie sar- 
hm tdasmocytoma, $md mye- 


Thirty-cighl, or If. per cent, were treated bv a com- 
tation of surgery and radiation am! the remaining 
- or Sd per cent, were irradiated. In 2S per cent 
radiation therapy wa,s n.sed for palliation oniv. Of 2;i7 
scs obsert-ed for one year, 20 per cent were free from 
symp oins Of 22:i ca.se.s oLerved for three vear.s. 

at the f • ^ ’ f c'-'nl were operable 

The nerr! «"'l S7 per cent inoperable. 

a3 5f, , operable cases were 

three 'and °l't=cr'''a'ion periods of one, 

figures for tl '’'^■'^Pt-'t^tively. Tlic re.spective 

percent rf tnoperablc cases arc 2:i, M, and 10 
the orhtf / were obtained in tnmor.s of 

Sot cavity, the 

tissue Ptodiastmum, and the supporting 

0fer2anpr f'ce-ycar cures amounted to 

disease n ‘’’cd from the 

period ’of“ fcccived palliation. The average 

Parantol were seen in tumots of Ihe 

fediastinum “"'f nasopharynx, and the 

tumors of »g’ it' results were obtained in 
°f ifte kidney, the colon, and the bladder. 

Ernst A. Poulb, M.D., Ph.D. 
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SCH U LLER - C U R I ST I A X 'S D IS E A.S E 

Scliiiller-Christian's Disease M. Esscr. Schweiz, 
mcd. Wclmsehr., 08, UH I Ulir, Aug. 27, 1938. 

This is the report of a ease of .Schulk-i -Christian’s 
<lise*isc diagnoserl in a cliild, observed for three years, and 
practically well at tin- time of the report The patient 
was a female, 1*1 months of age, who hail shown fever, 
.snifilcs, and headache for about sis niomhs Enlarge- 
ment of the spleen ami livei, cranial fk*ff>rinity, and 
typical roentgenologic signs were present. Biopsy 
(lyinpli gland pimclnre and also sternal puiitture) 
showed rcticulo-cndolhelial elements containing many 
diplococci. 

The author concludes, on the ba,sis of this evidence, 
that the disease is infectious. 

Lewis G. Jacubs, M.D. 


Schiillcr-Christian's Disease. M. Schieber. Polski 
Przcgl, Radiol,, 13, 57-77, 1938. 

The author prc.scnts three cases of Schiiller- Chris- 
tian’s di.scase. He points out that the classical triad 
of symptoms ("geographical” skull, exophthalmos, 
and diabetes insipidus) is occasionally missing and 
the disease may be characterized by only one of these 
three manifestations. Not infrequently, symptoms 
of disturbed cholestcrin metabolism arc observed in 
other parts of the skeleton and in other organs. The 
examination of the blood reveals a marked increase of 
the cholestcrin values. 

The prognosis of the disease is favorable. Small 
doses of roentgen therapy may not only improve the 
condition but even produce a permanent cure, with 
complete disappearance of the lacuna-like changes in 
the cranium. 

Ernst A. Schmidt, M.D. 


femorarR*’''-^ Osteogenic Sarcoma of the Left < 
‘fund Dillenscger, and P. 

vember, l 93 s d'elcctrol., 22, 558, 559, 

Pain ^ years of age, complain 

Hoivever ^ ^ difficulty in wal 

iuint. ph'' examination showed a normal left 
"Psss in showed a tense, fluct 

suggestin ^ left hip and sacro-iliac jT 

38 ST f process. The temperatun 

^ fnormalSe.S'’). 

Plete dk of the left hip joint showed * 

"■kh head and neck of the fe 

kietaph lateral and posterior dislocation o 

'’®ry e.vt^'^ femur. The left iliac bone she 

PlacetnenT^T^ marked medial 

^Uchbo acetabulum into the pelvic ca- 

^'P joint”*^ cf’ris was seen in the soft tissues aboul 
it production ^ was also notec 

Coma to' atypical. A diagnosis of osteogenic 
was made. 

"•as extent of the lesion no active treatn 

“s instituted. 


SILICOSIS 

Factors which Determine the Diagnosis of Silicosis. 
Charles L. Sutherland. British Jour. Radiol., 11, 414- 
421, June, 1938. 

The diagnosis of silicosis depends on three factors; 
radiologic e.\amination, industrial history, and clinical 
findings. The radiologic examination is the most im- 
portant; fluoroscopic examination is valuable, but a 
good technical film is essential. 

The film will show numerous dense, discrete, circular 
opacities uniformly distributed throughout the lungs. 
Chronic miliary tuberculosis and carcinomatosis may 
show the same appearance. The opacities in silicosis are 
from one-eighth to one-fourth inch in diameter. They 
may be so dense as to suggest calcification. Owing to 
the projection on a flat surface, the density may appear 
greater than it is. Classification of degree of involve- 
ment should not be made from the film alone, as it will 
not give indication of the degree of impairment of 
pulmonary efficiency. Larger opacities may be formed 
by the fusion of individual densities. Emphysema is 
frequent. 

The supervention of tuberculosis may modify the ap- 
pearance. Tuberculosis seems to accelerate the fibrosis. 


J. Sagel, M.D. 
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The diagnosis of tuberculosis may depend upon clinical 
and laboratory findings. Carcinomatosis may present 
a difficult problem in differential diagnosis and here 
the clinical course is important. 

The classical type just described is not the most com- 
mon seen, as many variations occur. The other two 
factors, industrial history and clinical findings, must be 
taken into account. Hasty conclusions are to be 
avoided. The variations in appearance must be differ- 
entiated from: simple exaggeration of the normal 
markings; excessive deposit of dust without fibrosis; 
nodular fibrosis due to other dusts; congestion, and 
tuberculosis. 

Variations are found particularly in coal miners, 
where bilateral massive densities are seen. These are 
thought to be due to the accumulation of dust behind 
blocked lymphatics. 

Asbestosis usually presents greater infiltration at the 
bases. 

Sydney J. Hav'ley, M.D. 

SKIN DISEASES 

Roentgen Therapy in Dermatology. Carlo Gua- 
rini. Arch, di Radiol., 14, 69-102, January-February, 
1938. 

In a lengthy paper the author discusses his own 
experience and adds that of authority in the literature 
in the roentgen therapy of dermatologic affections. 
The paper is well worth reviewing in the original. 
One gets the impression that the author “hits a little 
harder” than most American dermatologists and 
tends to follow, as is natural, European technics. 

E. T. Leddy, M.D. 


Results of Irradiation with Soft Roentgen Rays at a 
Very Small Focus-skin Distance (Contact Therapy). 
D. den Hoed. Acta Radiol., 19, 239—249, September, 
1938. 

Experiments undertaken by the author proved that 
the relatively soft rays employed in the so-called contact 
therapy have a similar biological effect to that of 
harder rays. The depth distribution of radiation was 
found to be almost identical with that of radium con- 
tact therapy. 

The results in superficial malignancies of the skin 
were highly satisfactorJ^ Metastatic skin lesions 
were also influenced favorabl 3 '. 

The author stresses the limited applicability of this 
type of therapy wliich, due to its lack of penetration, is 
primarilj- destined to remain a treatment for super- 
ficial affections. 

Ernst A. Schjiidt, M.D. 


X-raj- Treatment of Erx'sipeloid. Maurice A. Walker 
and Lewis G. Allen. Jour. Kansas Med. Soc., 39, 383, 
September, 19.38. 

Erj'sipeloid is described as an entity in dermatological 
text-books. Following a break in the skin while han- 
dling fish, typical local inflammatorychanges occurwith- 


out constitutional symptoms. The,^?anthors report a 
case which was treated by roentgen therapy with good 
results. The dose consisted of 150 r generated at 90 kv. 
and filtered through 1 mm. of aluminum. This was re- 
peated every third day for a total of four doses. The 
patient improved rapidly and was able to return to 
work four days after the last roentgen treatment. 

L. W. Paul, M.D. 

THE SPINE 

Compression of a Vertebra by a Hemangioma which 
was Clinically Cured by Radiotherapy. G. de Luca. 
Arch, di Radiol., 14, 271-278, 1938. 

A case of probable hemangioma of the eleventh 
dorsal vertebra received a course of protracted frac- 
tional x-ray treatments through two dorsal oblique 
fields with a total dose of 2,000 r per field (200 r a day) 
with resultant marked improvement. Repetition of 
treatment gave an apparent cure. The author feels 
that his case is a valid one even though the roent- 
genograms were not "characteristic.” 

E. T. Leddy, M.D. 


A Case of Vertebral Disease, Difficult to Diagnose, in 
Retrospect. C. Roederer and Choffat. Bull, et mem. 
Soc. Radiol. Med. de France, 26, 13, 14, January, 
1938. 

A boy 14 years of age had, from the age of three, 
shown a round back, apparently of the juvenile type. 
Roentgenograms demonstrated changes in the lower 
dorsal spine which, the authors believe, may be due 
to a “dry” type of Pott’s disease. 

S. R. Beatty, M.D. 


The Roentgen Diagnosis of Tuberculous Spondy- 
litis. Nils Westermark and Gosta Forssman. Acta 
Radiol., 19, 207-214, September, 1938. 

Tuberculous spondylitis can be divided, roentgeno- 
logically, into a focal osteitis and a diffuse osteitis. 
While the focal osteitis type is more frequent in adults, 
diffuse osteitis is more prevalent in childhood. 

Focal spondylitis may be sub-divided into two differ- 
ent types. One type presents definite osteosclerosis 
and periosteal deposits during its initial stages while 
the other type is characterized by rounded or irregular 
sequestration and a rarefied border zone. Both types 
of focal spondylitis are most frequently seen in the 
anterior lateral border of the vertebral body. The 
radiographic detection of focal spondylitis is possible 
at a relatively early stage of the disease. On the other 
hand, diffuse tuberculous spondylitis is, as a rule, dis- 
covered at a comparatively late stage. 

Ernst A. Sch.widt, M.D. 


Radiation Therapy of Primar}’ Hemangioma of 
the Vertebrie. Ira H. Lockwood and Charles E. Bell. 
South. Med. Jour., 31, 827-S34, August. 19.38. 

In 1927, Schmorl’s Institute reported that heiiian- 
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giomas were found in 10 per cent of all spines ex- 
amined there. Most often they existed in the thoracic 
and lumbar areas. When symptoms arc present, the 
clinical picture is of low back or leg pain with remissions 
and relapses or spastic paraplegia. The radiographic 
appearance is characteristic, with dense vertical 
trabecula; in the body of the vertebra, separated by 
areas of irregular bony trabcculic, giving the bone a 
striated appearance. 

Radiation is the treatment of choice, producing 
symptomatic relief, but no change in the architectural 
appearance of the vertebra;. In three cases reported, 
the authors, using 200 kv. and heavy filtration, applied 
daily, or at short intervals, 200 r units for a total of 
from 1,800 to 2,550 roentgens, in two instances giving 
additional irradiation one month later. Excellent 
results were obtained. 

John M. Miles, M.D. 


A Case of Echinococcus of the Spine Difficult to 
Interpret Roentgenologically. Carlo Guidotti. Arch, 
di Radiol., 14, 304-308, 1938. 

In this case no definite diagnostic data could be 
obtained except those specifically for echinococcus, 
which were positive. Operation proved the diagnosis 
and cured the patient. 

E. T. Leddy, M.D. 


Changes in the Vertebral Column Following Tet- 
anus. E. Feistmann-Lutterbeck. Acta Radiol,, 19, 
391-398, October, 1938. 

The author subjected the spines of 14 patients, who 
had suffered from tetanus, to roentgenological examina- 
tion. In only one case, that of an eight-year-old boy, 
pathologic changes attributable to tetanus were de- 
termined. These findings, which were seen two and 
one-half years after tetanus, consisted in flattening of 
the body of the seventh thoracic vertebra; the adjoin- 
ing disks showed little change. Pathologic changes in a 
second case were probably due to a preceding spondy- 
litis. In the remaining 12 patients, the findings were 
either normal or inconclusive. 

Ernst A. Schmidt, M.D. 

SYPHILIS 

Gastric Syphilis, Pseudo-neoplastic Type: Clinical 
and Radiologic Study. H. Marc and Sire. Arch. d. 
mal. de I’app. digestif, 28, 813-819, October, 1938. 

After a year of gastric distress characterized by con- 
stant pain, digestive disorder, and weight loss, the pa- 
tient, a woman 47 years of age, was examined by the 
authors following an abundant hematemesis. 

The examination showed massive infiltration of the 
Walls of the stomach, more marked on the greater 
curvature, with several irregular defects. There was no 
peristalsis, the stomach was rigid, and to palpation the 
stomach, antrum, and bulb appeared fixed, as though by 
perivisceritis. A diagnosis of massive neoplastic in- 
filtration was made. 


After another two and one-half years of constant dis- 
tress, the general state of the patient was so good as to be 
incompatible with gastric carcinoma and the patient 
was placed on anti-sypliilitic therapy (Bordet Wasser- 
mann 2-t-). After one and one-half months of treatment, 
there was marked clinical improvement. 

In retrospect, there were several reasons to make a 
diagnosis of carcinoma questionable. The intense, 
persistent pain, the abundant hemorrhage, the absence 
of metastasis or cachexia, and the multiplicity of 
lesions, rare in carcinoma but frequent in syphilis, 
should have been given more consideration in the 
diagnosis. 

S. R. Beatty, M.D. 


Two Cases of Gastric Syphilis. P. A. Blinkenberg. 
Acta Radiol., 19, 480-486, November, 1938. 

The relative rarity of gastric syphilis is demonstrated 
by the fact that during the last 15 years only seven 
cases were reported from the Scandinavian countries. 
The author adds two cases from Denmark, thus bring- 
ing the total up to nine cases. 

One of these cases was seen in a 28-year-old woman 
whose complaints were pain in the region of the cardia 
and occasional vomiting. The roentgen examination 
showed a large filling defect in the pyloric canal, but 
no six-hour gastric residue. Ulcer regime and anti- 
syphilitic treatment failed to relieve the patient’s 
symptoms, and a gastro-enterostomy was performed. 
In the pyloric canal a large infiltration resembling a 
tumor was found but the histologic examination showed 
simple inflammation. A later x-ray examination 
showed that the filling defect persisted, although the 
Wassermann reaction had become negative following 
specific therapy. 

The other case was observed in a 44-year-old woman 
whose complaints consisted in nausea, vomiting, and 
considerable loss of weight. Physical examination 
revealed a tumor of the size of a child’s head in the 
right iliac fossa which upon exploration proved to be an 
ovarian cyst. A questionable resistance was felt in the 
epigastrium. The x-ray examination showed complete 
pylorostenosis, and cancer in the pyloric canal was 
considered. The ensuing operation failed to reveal 
any tumor. There was marked swelling of the stomach 
wall in the region of the canalis egestorius. The sero- 
logical findings were reported as: Wassermann posi- 
tive; Kahn positive. 

In both cases the discrepancy between roentgenologi- 
cal findings and subjective symptoms was evident. 

Ernst A. Schmidt, M.D. 


Syphilis of the Bones and Joints. Frederick A. 
Jostes and Maurice B. Roche. Jour. Missouri Med. 
Assn., 36, 61-68, February, 1939. 

The authors present a survey of 111 clinically active 
bone and joint lesions resulting from syphilitic infec- 
tion. Pertinent information from the case histories is 
presented in tabular form. In the group with con- 
genital syphilis, periostitis, osteitis, osteochondritis. 
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Sutherland reviews the history and development of 
the roentgen ray in its application to medicine. 

The diagnosis of bone tumors is dealt with e.vhaus- 
tively. As a working classification he gives : (1) Benign 
osteogenic tumors; (2) periosteal fibrosarcoma; (3) 
non-inflammatory lesions simulating benign conditions 
of bone; (4) giant-cell tumor; (5) benign angioma; 
(G) myeloma; (7) malignant osteogenic tumors; (8) 
inflammatory conditions simulating malignant lesions 
of bone; (9) Ewing’s tumor, (10) malignant angioma, 
and (11) metastatic involvement. 

The outstanding feature of a benign tumor of bone is 
retention of cortical contour. The cortex may be ex- 
panded or deformed but there is no solution of its 
continuity. On the other hand, the almost pathog- 
nomonic characteristic of the malignant osteogenic 
tumor is the definite break in the continuity of the 
cortical outline. Benign tumors occur, for the most 
part, about the age of puberty, or at least, early in life. 
This fact points to a disturbance in development of the 
cartilaginous elements in the formation of bones and 
joints. 

Exostoses occur in two forms: the cauliflower ex- 
crescence of cartilage and the multiple symmetrically 
distributed lesions of the same type which are familiar 
to most roentgenologists as hereditary deforming 
chondrodysplasia. 

Benign hemangioma occurs near the metaphysis of 
long bones. It expands the cortex but does not extend 
deeply into the medullary or cancellous spaces. The 
roentgenographic image is that of a “soap-bubble” and 
is somewhat similar to a giant-cell tumor. Simple cyst, 
osteodystrophia fibrosa, and giant-cell tumor would 
seem to fall into the same category, as to basic origin. 

In the spinal column complete destruction of one or 
more vertebral bodies is suggestive of myeloma. 

Sarcoma is divisible into several groups: (1) Sub- 
periosteal and medullary sarcoma; (2) periosteal 
sarcoma; (3) sclerosing sarcoma; (4) telangiectatic 
sarcoma; (5) chondrosarcoma, and the sarcomas in- 
volving the diaphysis. 

Careful technic is often required to demonstrate a 
subperiosteal or medullary sarcoma. More than one 
projection may be required to demonstrate the break in 
periosteum. 

Sclerosing sarcoma shows an intense eburnation of 
the involved portion of bone. Particularly in the upper 
end of the tibia the tumor may be difficult to distinguish 
from syphilitic osteitis. 

Ewing’s tumor tends to involve the mid-diaphyseal 
portion of the shaft of long bones; it rarely affects 
persons more than 21 years of age. 

Metastases may be osteoclastic or osteoplastic: the 
former type is most typically seen in the tumors of the 
breast. In the spine, it may be confined to a single ver- 
tebra as a destructive process. At necropsy, vertebrae 
have been found so softened that one could force a 
finger into them, yet the detection of the lesions roent- 
genologically called for the closest scrutiny. Small 
lesions may occur in the ribs. 

Osteoplastic metastases are almost always secondary 


to carcinoma of the prostate. The first condition to be 
differentiated here is Paget’s disease. In Paget’s 
disease, the evidence of trabecular bony outline is 
always maintained or exaggerated; in carcinomatous 
metastases it is always obliterated. 

Roentgenologic study is one of the best ways of 
arriving at the diagnosis of bone tumors; biopsy is re- 
quired when surgical intervention is contemplated. 

Percy J. Delano, M.D. 


True Fibroma of the Stomach. C. Bonorino 
Udaondo, E. Finochietto, and D. Mosto. Arch. d. 
mal. de Tapp, digestif, 28, 590-607, June, 1938. 

The authors present a new case of fibroma of the 
stomach. Roentgenologically, this appeared as a 
deformity of the antrum which appeared tubular and 
shrunken, with an irregular defect on the greater 
curvature. The operative specimen showed a super- 
ficially ulcerated fibroma of the submucosa about 6 
X 3.5 cm. E.xhaustive histologic studies proved the 
tumor to be a true fibroma. 

The symptomatology, diagnosis, and histopathology 
of fibroma of the stomach are discussed. The authors 
have reviewed the literature, with especial reference to 
the frequency of occurrence of benign tumors of the 
stomach. 

S. R. Beatty, M.D. 


Bony Intracranial Tumors. Cobb Pilcher. South; 
Med. Jour., 31, 613-619, June, 1938. 

Three unusual types of intracranial bony tumors, 
which were removed successfully, are reported. 

The first is a case of an osteoma of the frontal 
sinus in a 20-year-old white male in whom the tumor 
extended into the orbit and cranial chamber. First 
noted was a slight hard prominence of the left fore- 
head, increasing in size and followed three years later 
by swelling, exophthalmos, and pain behind the eye 
on the affected side. A multinodular tumor, measuring 
8 X 6 X 5 cm., was removed at operation. 

The second was an osteoma of the inner table of the 
temporal bone in a white female 41 years of age. 
Clinical symptoms and x-ray evidence were present for 
ten years before operation revealed a large nodular 
bony mass which had protruded through the dura and 
forced the temporal lobe of the brain upward. The 
•Symptoms were intermittent, unilateral headache 
tinnitus, nocturnal convulsions, and occasional 
“dreamy state” attacks. 

Case 3 was the report of a bilateral intradural bony 
growth in a white female 39 years of age. The symp. 
toms were neurotic or mildly psychotic in nature, with 
severe and frequent headaches, and periodic elevations 
of blood pressure to 250 mm. systolic. The relation of 
trauma to the condition was obscure. At operation 
flat plaque of bone, 4 cm. tvide and 15 cm. long was 
found adherent to the dura and extending from the 
superior sagittal sinus overlying the cortex of the hi^ 
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to which it was lightly adherent in the right frontal and 
parietal regions. Small peripheral plaques were 
present and a small amount of similar bone was felt 
through the dura on the opposite side. 

John M. Miles, M.D. 


The X-ray Aspect of Perisellar Tumors. Teofil 
Bliihbaum and Marceli Spritzer. Polski Przegl. 
Radiol., 13, 7-46, 1938. 

The intracranial tumors may be classified as intra- 
sellar, metasellar, and perisellar. This classification is 
based not only on radiologic-topographic reasons, but 
also on clinical-methodological considerations. 

The x-ray diagnosis of the intrasellar tumors presents, 
as a rule, no unusual difficulties and is frequently 
possible after a single roentgenographic examination. 

For the diagnosis of the metasellar tumors, the 
application of auxiliary radiographic methods (en- 
cephalography, ventriculography, or arteriography) is 
necessary. 

The radiological diagnosis of perisellar tumors de- 
pends on special refinements of the available technical 
methods. 

The authors discuss the anatomical conditions and 
the diverse projections of the sella turcica. The 
limitations of the radiological diagnosis and the general 
value of the different tumor signs and clinical symptoms 
are outlined in detail. 

The observations and conclusions of the authors are 
based on 273 clinically diagnosed cases of intracranial 
tumors, of which about 50 per cent were confirmed by 
radiological examination and about 10 per cent verified 
by operation or autopsy. 

A number of illustrative sketches and roentgeno- 
grams accompanies the article. 

Ernst A. Schmidt, M.D. 

TUMORS (THERAPY) 

The Radiosensitivity of Ewing’s Tumor. Georges- 
Claude Leclerc. Jour, radiol. et d’electrol., 22, 650, 
551, November, 1938. 

This is a report of 14 cases of Ewing’s tumor, all 
except two of which were treated with x-ray. The 
other two were treated with radium and, therefore, are 
not included in this report. 

The disappearance of Ewing's tumor under x-ray 
treatment is so rapid and so frequent that it can be 
used as a therapeutic test, although the response is not 
absolutely constant. One of the author’s cases was 
not influenced by x-ray treatment, although this was 
an advanced case which had been curetted and drained 
as osteomyelitis. The first symptoms that are in- 
fluenced are pain and fever, followed by improvement 
in the general condition. Then the local inflammatory' 
signs and the tumor mass begin to dissappear — this 
followed by gradual disappearance of the tumor, as 
seen on the x-ray films, with re-ossification and the re- 
turn to apparently nonnal bone. 

As to the ultimate results of treatment, one case 
(mentioned above) was not benefited. Of the other 11, 


the result of one case is unknown. One patient had a 
local cure but died of paraplegia soon after the begin- 
ning of treatment. One case has had no recurrence for 
ten years. All of the others have had recurrences 
which appeared from six to eight months after x-ray 
treatment was instituted, except for one which recurred 
two years later. The recurrence usually had the same 
x-ray appearance as the primary lesion. 

Most writers report that the recurrences are radio- 
sensitive like metastases, but five of the author's 
eight patients who were retreated showed no benefit. 
Of 18 cases, only three have survived: one by surgery 
alone, one by irradiation alone, and one by the com- 
bined treatment. In this series, the best treatment 
would seem to be a combination of surgery plus irradia- 
tion. 

J. Sagel, M.D. 


Giant-cell Tumor (“Osteoclastoma”) of the Femur 
Treated with X-rays. S. Dechambre, E. Dechambre, 
and J. Nebout. Bull, et mern. Soc. de radiol. mM. de 
France, 26, 379, 380, May, 1938. 

A tumor of the upper half of the left femur of a nine- 
year-old girl, diagnosed radiographically as a giant-cell 
tumor, was treated with x-rays. There was con- 
siderable soft-tissue swelling, with pain and loss of 
function. In 26 days, 13 treatments were given 
anteriorly and 13 posteriorly to the upper half of the 
thigh; 250 r to a single field of 225 sq. cm. was given 
daily (200 kv., 3 ma., 40 cm. F.S.D., 1 mm. Cu -f 2 mm. 
A1 -f 1 cm. wood). During this treatment a fracture 
occurred, accompanying a considerable decrease in 
calcification of the bone. Clinical improvement oc- 
curred after two months. Films tivo years later 
demonstrated considerable recalcification of the bone 
with some deformity due to the fracture. Pain and 
swelling had not recurred. 

S. R. Beatty, M.D. 


The Treatment of Malignant Granulomas by 
Radiotherapy. Rene Gilbert. Jour, de radiol. et 
d’electrol., 22, 577-585, December, 1938. 

X-ray therapy is the treatment of choice for malig- 
nant granulomas, and it usually produces remissions 
of considerable duration. Many cases are submitted 
for a therapeutic test of x-radiation. Treatment can- 
not be systematized and must be adapted to the in- 
dividual case. The author emphasizes the anatomical 
and clinical characteristics of the disease. 

X-rays produce a direct destructive effect on the 
granulomatous tissue which is followed by fibrous 
tissue formation. Local recurrences arc usually due to 
insufficient dosage and to radioresistant types. Histo 
logic study is no sure indication of radiosensitivity but 
indicates whether the specimen is fibrous or cellular. 
However, at times even the cellular form appears 
resistant at the beginning of treatment. The author 
feels that acquired resistance is due to short-space 
and often repeated doses of x-rays and confirmed this 
by c.xperimcntation on the seminal epithelium of the 
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rat. He advocates heavy dose.s at first, as with malig- 
nant tumors, vdth no radiation in. the absence of re- 
currence to avoid or lessen acquired radioresistance. 
There is no dilTcrcncc in the biologic action of x-rays 
and radium. 

Telerocntgcn therapy has proved ineffective and 
dangerous and has been abandoned bj' most men, 
including Teschendorf, its originator, so that to-day the 
segmental (localized) therapy is the treatment of 
choice. As to posology, there are three factors: (1) 
The method of fractionation of the dose in relation to 
the time; (2) the total dose received by the diseased 
tissues, if they arc deep, and (3) the total volume of 
irradiated tissues in relation to the exposed surfaces. 
The incidental dose per treatment is generally 250 r, 
an effective dose to the skin (180 r measured in air for a 
field of 150 square cm.), at the rate of from 10 to 20 r 
per minute. The total minimal depth dose is 500 r 
for a very radiosensitive lesion, given at the beginning 
of treatment. This will be increased for the less radio- 
sensitive lesions, taking into consideration the condition 
of the patient, the blood picture, and the tolerance of the 
irradiated tissue. This will be followed by a comple- 
mentary series in from six to eight weeks in the case of 
a large tumor which does not regress suffieiently. The 
total period of treatment is usually five weeks, with 
from 10 to 15 days per field. Prophylactic radiation, 
in the absence of recurrence, should not be given; 
but periodic examination should be made to discover 
and treat recurrences early. Statistics of the last 15 
years, compared to those which preceded deep x-ray 
therapy, bear witness to the progress. 

As to the age factor, the most favorable cases are in 
the third and fourth decades, and after the age of 
40 years the disease assumes a more malignant char- 
acter. Life has been prolonged in the more favorable 
cases. The effect of a remission produced by x-ray 
therapy is actually a clinical cure, with the ability to 
work and lead a fairly normal existence. Uneventful 
pregnancy occurred in a small number of cases during 
periods of remission. 

The author presents his results in table form and also 
the reported results from the literature. 

J. Sagel, M.D. 

THE UTERUS 

The Development of Treatment Methods for Uterine 
Carcinoma at the Women’s Clinic of the University of 
Wurzburg. T. C. Neeff. Strahlentherapie, 63, 669, 
1938. 

The author, who is the physicist of the Radiation 
Institute attached to the Women’s Clinic of the Uni- 
versity of Wurzburg, outlines the methods used there 
in the treatment of uterine cancer. Depth doses for 
various qualities of roentgen rays, tables showing maxi- 
mum doses for radium screens, and tolerance doses for 
intestines, bladder, and vagina are given. The technic 
of the combined x-ray and radium treatment is out- 
lined in detail, including single and total doses in r for 
both. With proper distribution, the vaginal mucosa 


may tolerate as high a total dose as 20,000 r. The value 
of radiation therapy in inoperable cases is emphasized. 

Ernst A. Poiile, M.D., Pli.D. 


Involution of the Uterine Cavity after Irradiation of 
Fibromas. Guilbert, Tortat, Frain, and Le Guern. 
Bull, ct mem. Soc. de radiol. med. dc France, 26, 39.5- 
401, June, 1938. 

The authors have made a practice of doing an hystcr- 
ography on each case of uterine fibroids presented for 
radiotherapy, as a complementary method of diagnosis, 
and recently have added a second such study, six 
months after radiotherapy. Measurements of the 
shadow of the uterine cavity have demonstrated a 
reduction in size in only those cases in which the treat- 
ment succeeded in reducing the size of the fibroma. 

S. R. Beatty, M.D. 


Carcinoma of the Uterine Cervix. Harry H. Bowing 
and Robert E. Fricke. Am. Jour. Roentgenol, and 
Rad. Ther., 40, 47-52, July, 1938. 

This review is of patients treated from 1915 to 1929 
inclusive. All types were treated, from the early to 
the far advanced. It is felt that the intensive broken- 
dose method of radium therapy, followed by roentgen 
treatment, after thorough study and planning of each 
individual case, offers the best results. 

Although the great majority of the patients treated 
were in an advanced stage, of the entire number 
26.8 per cent lived five or more years. Of those with 
lesions in Stage 1, 69.2 per cent were well at the end 
of five years, and 60.2 per cent of those with- borderline- 
lesions. The risk is very slight, as there was only i 
per cent hospital mortality rate and that only in the 
advanced cases. 

S. M. Atkins, M.D. 


Results and Experiences in the Treatment of Car 
cinoma of the Cervix, with Special Consideration of 
Radium Therapy. P. Caffier. Strahlentherapie 65 
639, 1938. ’ ’ 

In the Women’s Clinic at the University of Berlin 
an “elective” therapy of carcinoma of the cervix •- 
practised and advocated. All operable cases in good 
general condition are operated on and the remaining pa 
tients are irradiated. The author’s report is based 
1,314 patients seen and treated in the period from 1929 
to 1932. The absolute percentage of cure was 28 9 
cent and the relative percentage of cure of 399 
operated on, 45.9 per cent. The respective figure for 
irradiated cases amounted to 21.9 per cent in 905 case 
Comparing the irradiated Groups I and II with tl, 
cases operated on, it appeared that only 35.8 per c ^ 
were cured by irradiation, a figure which is definit i* 
lower than the one for the cases operated on. ti,-^ 
observation strengthens his advocation of operation 
suitable cases. Very striking were the good results Ob' 
tained by radiation therapy in advanced stages of th 
disease; even in this group the five-year percenta 
amounted to 13.2. The mortality of intra-uteri^"^ 
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radium application was 1.6 per cent; only three definite 
cases of ulcerative proctitis were observed in this series. 
. . Ernst A. Pohle, M.D., Ph.D. 


Treatment of Myoma Uteri. Thomas B. Lee. Jour. 
Med. Soc. New Jersey, 35, 590-594, October, 1938. 

An analysis of 500 cases of uterine fibromyoma, seen 
on the gynecological service of the Cooper Hospital, in 
Camden, has convinced the author that radiation 
therapy is of limited usefulness. A total of 385 cases 
were treated surgically. No estimates of the irradia- 
ted cases are given. 

The contra-indications to radiation therapy are 
outlined and a preference for radium is indicated. In 
54 cases thus treated, a diagnostic dilatation and 
curettage were first performed, followed by the 
insertion of 100 mg. in the uterine canal for 24 hours, 
and screened by from 1.5 to 2 mm. of platinum or its 
equivalent. About a year is required for complete 
regression. A rapid sedimentation rate, leukocytosis, 
and pain are regarded as positive contra-indications 
to, the use of radium. X-ray therapy is reserved only 
for inoperable- cases, or cases in which the tumor is too 
large for radium (size of a three-months pregnancy). 

Max Mass, M.D. 


Pretended Responsibility of Roentgen Therapy for 
Sarcomatous Degeneration of Irradiated Fibroids. 
Gaston Daniel. Bull, et mem. Soc. de radio!, med. 
de France, 26, 345-350, May, 1938. 

There is no real foundation for the belief held by 
some, that irradiation therapy of fibroid tumors of the 
uterus initiates sarcomatous degeneration of these 
tumors. Several studies of large scries of cases have 
shown conclusively that there is really a lower in- 
cidence of sarcomas in uteri previously irradiated than 
in those never treated by irradiation. 


The author believes sufficient evidence e.xists to 
allow him to recommend adequate irradiation with 
roentgen rays and radium as the method of choice in 
treatment of sarcoma of the uterus, with hysterectomy 
to follow in certain cases. 

He calls attention to the "sign of paradoxical radio- 
sensitivity” as a diagnostic point. A supposed fibroma, 
which is rapidly reduced in size following irradiation 
only to recur soon after cessation of treatment, is al- 
most certainly a sarcoma. 

S. R. Beatty, M.D. 


The Present Method of Radiation Therapy of Uterine 
Carcinoma in the First Gynecological Clinic of the Uni- 
versity of Munich. F. G. Dietel. Strahlentherapie, 
63, 614, 1938. 

The author prefers the single radium, application in 
carcinoma of the cervix rather than treatment in several 
series at intervals of several weeks. More weight is 
placed on radium therapy, although the great value of 
roentgen irradiation as a supplementary treatment is 
admitted. The technic for both x-ray and radium is 
described in detail. By very carefully controlled ir- 
radiation the percentage of radiation injuries could be 
definitely reduced. While the number of ulcerations 
seen during the period from 1935 to 1937 amounted to 
3.73 per cent, and fistula to 0.31 per cent, the figures 
for the following year were only 1.26 and 0 per cent, 
respectively. Using a combined radium and x-ray iri 
radiation in 64 patients with carcinoma of the fundus, 
freedom from recurrence for a period of from one to 
four years was observed in 75 per cent of all treated 
cases. Because of the lack of five-year data, no defi- 
nite conclusions are drawn as to the comparative value 
of operation and irradiation. The author emphasizes 
the importance of good general care, especially as to 
diet and medication (tonics). 

Ernst A. Pohle, M.D., Ph.D. 
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CARCINOMA OF THE THVMUS, WITH MARKED PULMONARY 
OSTEO-ARTHROPATHY 

By EARL R. MILLER, M.D., San Francisco 
From the Department of Pathology, Stanford University School of Medicine 


INTRODUCTION 

^PHE literature concerning neoplasms 
of the thymus was reviewed, in 1932, 
by Crosby (8) who gave 103 refer- 
ences dealing with thymic tumors, among 
which were 122 cases of sarcoma and 
36 cases of carcinoma. In the 30 papers 
dealing with the subject since that time, 
44 cases have been recorded. The largest 
single series was that of Symmers (17) who 
reported 25 cases out of 17,000 autopsies 
at Bellevue Hospital, New York, the 
incidence being 0.14 per cent. 

Of the 78 cases of sarcomas in Crosby’s 
group, there were 45 males, 24 females, and 
9 in which the sex was not stated. Forty- 
four cases of sarcoma had previously been 
reported by Rubaschow (14). The oldest 
was 86 years of age, and the youngest 
four and one-half. Of the carcinomas, 
there were 25 males, 10 females, and one 
in which the sex was not stated. The 
oldest was 72 years of age and one was 
reported at birth. Sarcomas usually occur 
before 40 years of age and carcinomas after 
40. The sarcomas infiltrate the neighbor- 
ing organs and tend to metastasize ividely, 
usuall)’’ via the blood stream. Carcinoma 
prefers the lymph channels for its exten- 
sion, tends to infiltrate the surrounding 
structures more widely, and has a much 
higher incidence of central ner\mus system 
metastasis than sarcoma. Tables giving 


the incidence of metastasis in various 
organs are found in Crosby’s article. 

Classification of Thymic Ttmiors. — Sym- 
mers (17) recognized five types of tumors: 
perithelioma, lymphosarcoma, epithelioma 
from epithelial reticulum cells, spindle- 
cell sarcoma, and Hodgkin’s tumor. 
Ewing’s (10) classification is widely quoted ; 
lymphosarcoma or thymoma, carcinoma 
arising from reticulum cells, and the rare 
spindle-cell or myxosarcoma. Andrus and 
Foot (5) divide the malignant thymomas 
into seven types: thymocytic or lym- 
phatoid, large-celled or lymphoblastic, 
thymic reticulum-cell type, perithelial, 
granulomatous (Hodgkin’s), epithelial or 
carcinomatous, and teratoid. 

Since histologists do not agree on the 
origin of the reticulum and round cells 
of the thymus, the classification of its 
tumors is unsatisfactory. However, there 
are some tumors that are obviously car- 
cinomas because of their squamous or 
glandular structures and others are easily 
identified as sarcomas. There remains a 
group about which there is much discus- 
sion. 

Nomenclature . — The term “thymoma” 
is used, unfortunately, to mean different 
things by different authors, and even to 
mean different things by the same author, 
within a few paragraphs. It may mean 
any tumor of the. thymus or only the round- 
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Fig. 1, Film of chest ■ivhen patient was first 
seen ' This appearance remained essentially un- 
changed after heavy irradiation. 

celled tumors supposedly derived from 
thjTnocytes. The latter cells are of un- 
known origin; to some they are identical 
with lymphocytes, in which case the thy- 
moma and the lymphosarcoma are iden- 
tical, and to others they are distinct. 

The diagnosis of reticulum-cell sarcoma 
also seems somewhat unsatisfactory since 
the histological and radiological criteria on 
which it is made are ambiguous. To one 
text-book author (Smith and Gault, 16) it 
means a radiosensitive tumor and to an- 
other (Boyd, 6) it means a radioresistant 
one. Some authorities say, for instance, 
tliat if a supposed Ijunphosarcoma does 
not melt away under moderate roentgen 
irradiation it belongs to the reticulum-cell 
sarcoma group. To one author it means 
simply a large-celled lymphosarcoma, to 
another it means a tumor in which the 
reticulum blonds with the cytoplasm of 
tire cells, and to others it is synonymous 
with carcinoma , Published illustrations of 
very different appearing tumors are labeled 
•‘reticulum-cell sarcoma.” Different path- 
ologists from the same school differ on the 
criteria on which the diagnosis is to be 
made. Symmers ( 1 s) writes, "If reticulum 
cells are derived from fibroblasts, the so- 


called reticulum-cell lymphosareoma is 
not a lymphosarcoma because the unit of 
growth is not a member of the hematopoi- 
etic series. If reticulum cells are derived 
from lining epithelium, such as that of the 
sinuses of the lymph nodes, then again, 
the so-called reticulum-cell sarcoma is not 
a Ijnnphosarcoma but reticulo-endothe- 
liorna. It is e-vddent that the existence of 
the so-called reticulum-cell sarcoma has 
been hypothesized on premises which are 
not tenable, or, in other words, that the 
conception of a lymphosarcoma composed 
of reticulum cells is unsound.” 

In the present case, the diagnosis of 
reticulmn-cell sarcoma was made on biopsy 
specimens even though the difficulty in 
differentiating it from carcinoma was ad- 
mitted. \^Tien finally sufficient material 
was available, it was observed that al- 
though there was considerable reticulum 
present, it was more dense at the periphery 
of the clumps of cells and scanty or missing 
in the center. 

Since roentgen irradiation is one of the 
most powerful weapons against certain of 
these tumors, the radiologist would like 
to know whether the tumor belongs to 
the general type of the radiosensitive 
lymphoma group or to the more radiore- 
sistant epithelial group. One would pre- 
fer then, as does Schmicke (15), the names 
lymphoma and lymphosarcoma for the be- 
nign and malignant ones of the former 
group, and carcinoma for the latter. 

Epithelial structures forming Hassall’s 
corpuscles may appear in any of the 
tumors, but their appearance in the ex- 
tensions and metastases may be taken 
as evidence of the epithelial nature of the 
tumor. In this respect, carcinoma of the 
thymus resembles “lympho-epithelioma” of 
the pharynx, in which the primary tumor 
may have a comparatively scanty epithelial 
component and yet, in its metastases, may 
appear as an ordinary squamous-cell car- 
cinoma. The lymphoid element need not 
be taken along in the metastasis. 

The present case indicates many of the 
diagnostic difficulties which present them- 
selves. 
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CASE REPORT 

T. F., a 14-year-old boy, was well until 
March, 1938, when his ankles began to 


cyanotic, although the lips are of fair 
color. There is no lymphadenopathy. 
Moderate venous distention of the neck. 



Fig. 2. Fig. 3. 

Fig. 2. Pulmonary osteo-arthropathy in the hands; the terminal phalanges are 
spared. 

Fig. 3. Pulmonary osteo-arthropathy in forearms. This change involved all of 
the long bones. 


swell and he began to have many chills. 
He had lost IS pounds in weight up to his 
hospital entry on May 17, in spite of the 
edema of extremities. Two weeks before 
entry there was a biopsy on the left 
axillary lymph node, reported lymphadeni- 
tis bjr this department. One week before 
entry there was a sharp, left-sided chest 
pain not increased by exertion or activity. 
No hemoptysis or cough. For the last 
month the patient had had to sleep on 
several pillows. With bed rest, the swell- 
ing of the feet and ankles had disappeared 
once, but promptly recurred with activity. 

Physical Examination. — Temperature, 
38.2° C.; respiration, 20; pulse, 90. The 
patient is a pale, sick, apprehensive boy, 
lying propped up in bed, showing obvious 
weight loss. The skin is dry, warm, and 
scaling. Finger and toe tips are definitely 


Chest examination is negative except for 
distant breath sounds over the left ante- 
rior upper chest. The abdomen is nega- 
tive. The extremities show striking club- 
bing of the fingers and toes, thickening 
of all the joints of the extremities, and 
a marked non-pitting edema of the hands 
and feet. There is extreme weakness of 
the upper extremities. The reflexes are 
normal and no pathological ones are 
present. 

Laboratory Findings . — Red blood cell 
count, 3,500,000; hemoglobin, 04 per 
cent; 10,000 white cells with SO per cent 
ncutrophiles, and no abnormal cells. Urine 
and stool examinations are negative. Ve- 
nous oxygen content, 14 volumes per cent; 
CO; combining power, 04 per cent; cal- 
cium, 8.0 mg. per cent; phosphorus, 3.1 
mg. per cent; phosphatase activity (Rob- 
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Fig. 4. A, Normal pulmonary artery is demon- 
strated. B, Heart borders. This appears wide 
because of the posterior projection at a short dis- 
tance. C, Tumor. 

erts), 18. Sedimentation rate, 30 mm. per 
hr. (Cutler). Tuberculin, 1:100, negative. 
Coccidioidin test, 0.1 c.c. of 1:10, negative. 
Skin and macroscopic agglutination tests 
for B. abortus, negative. Stomach wash- 
ings negative for tubercle bacilli and fungi 
by guinea pig inoculation. Scrapings from 
the mouth showed monilia. Wassermann, 
negative. All these findings remained 
essentially constant except for a terminal 
rise in white blood cell count. EKG on 
entr}’: A-V conduction time, 0.18 second: 
unchanged a month later except T take- 
off slightly elevated above the iso-electric 
line in lead 3. 

X-ray Examination (May 17, 1938). — 
There is a large round mass in the left side 
of the chest which is inseparable from the 
shadows of the great vessels (Fig. 1). It 
protrudes backward as well as forward and 
to the left. It hardly pulsates at aU 
although the heart pulsates moderately. 

Dr. Xewell thought the shadow in the 
mediastinum might be tumor, most likely 
Hodgkin's, although he felt that cyst and 
dilatation of the pulmonary artcr}'' could 
not be excluded. He advised biopsy of a 
palpable gland in the left axilla. If this 
failed to give the diagnosis, he still wished 


a therapeutic trial of irradiation on the 
chance of its being Hodgkin's disease. 

On May 19, 1938: Upper and lower 
extremities all show the changes of pul- 
monary osteo-arthropathy (Figs. 2 and 3). 

Progress . — Bronchoscopy on May 20, 
1938, revealed carina reddened, right 
bronchus clear ; left bronchus reddened and 
. shows pressure from behind. Biopsy taken 
from this area in hope that some tumor 
could be found. Biopsy report showed 
chronic bronchitis. 

Irradiation . — On the presumptive diag- 
nosis of mediastinal Hodgkin’s disease, a 
course of rather light irradiation was under- 
taken as a therapeutic test. From May 18 
to June 6, 1938, 130 kv., filtered to give 
half value layer 0.3 mm. Cu, 17 r/min. to 
a 16 cm. circular field centered on the 
upper mediastinum, was given, 50 r for 
the first three treatments and 100 r per 
day for the remainder to a total of 1,050 r 
(1,365 r skin dose with back-scatter). The 
mediastinal shadow remained unchanged. 
Heavy irradiation was, therefore, decided 
on. From June 7 to June 27, 1938, 350 
kv., filtered to give a half value layer of 
5.0 mm. Cu, 12 ma., 50 cm. distance, 15 
r/min. in air, to a 15 X 15 cm. field, was 
given. Daily treatments totaling 1,400 r 
to the posterior chest, and 1,000 r to the 
anterior chest (20 per cent back-scatter to 
be added) were given. 

At the end of this course of therapy there 
was still no change in the size of the mass in 
the chest. The right knee joint was 
needled and 30 c.c. of straw-colored fluid 
was withdrawn. This showed only a few 
pus cells, no serobic or anserobic growth, 
and guinea pig inoculation was negative. 

Visualization of Pulmonary Artery . — 
Since there was no response of the tumor 
to x-ray therapy, it now seemed impossible 
to decide with certainty between a radio- 
resistant neoplasm, a dermoid cyst, and a 
possible pulmonary aneurysm. In order to 
rule out the latter possibility, 30 c.c. of 
35 per cent solution of diodrast was in- 
jected into the cubital vein within a space 
of two seconds. Films of the chest were 
taken immediately and at two-second 
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intervals. The normal pulmonary artery sible) there was an immediate choking 
was clearly shown (Fig. 4). Films of the reaction that lasted a matter of seconds 
abdomen made a few minutes later showed and passed spontaneously, followed by an 
a normal concentration of the medium in acute urticarial reaction which, too, lasted 
the pelves and ureters of the kidneys, only a short time and subsided without 
Following this dose (about three times specific therapy. There were no other ill 
normal size and given as quickly as pos- effects. 


Fig. 5 (tipper left). Metastatic tumor nodule in the lung. The histology is variable. In some regions 
the cells resemble lymphocytes crowded into dark masses or scattered in the stroma. In some places the cells 
are in large masses, with more or less central necrosis. Here the cells, variable in size, tend to be large, 
some with abundant acidophilic cytoplasm, and others with little cytoplasm. 

Fig. C (upper risht). Tumor infiltration in pleura; cells in sharply defined masses, resembling medullary 
carcinoma. , 

Fig. 7 (lou’cr left). Area from the outer edge of the infiltration in the left lung. There are a half dozen of 
these spherical masses which closely mimic Hassall’s corpuscles. There is acidophilie debris in concentric 
whorls, and a rim of large cells with nuclei parallel to the circumference. 

Fig. 8 (lotirr right). Anotlier area from the left lung in which the tumor mimics Hassall’s corpuscles. 
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Diagnostic Pneumothorax Started. — On 
July 16, 1938, 75 c.c. ; July 17, 1938, 250 
C.C.; July 18, 1938, 425 c.c. of air was 
injected. It was hoped that the thoraco- 
scope might be used for diagnosis, but the 
lung covered the tumor ■ laterally, the 
mediastinum was shifted to the right, and 
the tumor was demonstrated to be an- 
terior to the lung and separated from it. 

Operations. — A left thoracotomy was 
performed on July 21, 1938. Through an 
anterior left parasternal incision, the left 
second, third, fourth, and fifth costal 
cartilages were removed. The pleura was 
opened laterally. A 5 cm. tumor was ex- 
posed beneath the third costal cartilage, 
intimately attached to the great vessels. 
Removal was impossible, so only a biopsy 
was taken. The incision was closed and 
the patient returned to bed in fair condi- 
tion. Biopsy was reported ; reticulum-cell 
type sarcoma of the thymus. 

The patient developed considerable dif- 
ficulty in breathing, post-operatively, and 
a thoracentesis, with the removal of 900 
c.c. of air, was done with marked im- 
provement. By July 28, 1938, the wound 
was healing nicely and there was spon- 
taneous resorption of the air in the pleural 
cavity. 

On Aug. 11, 1938, the patient was again 
taken to surgery for a second attempt at 
removal of the tumor. There had been 
considerable regeneration of the ribs since 
the previous exploration. The tumor had 
grown a great deal since the last operation 
so that now it extended across the midline. 
It was felt that only total pneumonectomy 
would have removed the tumor from the 
left. This was decided against and an- 
other biopsy was taken. The patient re- 
turned to the ward in poor condition. 
Biopsy report, sarcoma of the thymus, 
reticulum-ccll type. 

On Aug. 22, 19.18, stomatitis, gingivitis, 
and glossitis of monilial origin developed. 
The patient expired Sept. 22, 1938. 

Autopsy, vSept. 22. 1!)3S (by Dr. William 
Dock). — The manubrium is firmly em- 
bedded in a uniformly gray-pink tumor 
mass which surrounds the aorta, the basal 


0.5 cm. of the great vessels, and invests the 
upper third of the pericardium. It is 4 
cm. thick between the sternum and the 
pulmonary artery, and the main medias- 
tinal mass is 8 cm. wide. It tapers out 
over the pericardial sac and into the hila 
of both lungs but does not extend behind 
the trachea or main bronchi. The great 
vessels are compressed but not invaded. 
Plaques of tumor are present in the left 
parietal pleura and along the intercostal 
vessels down to the diaphragm, which also 
shows a few nodules. The solid mass of 
tumor at the hilum joins the left upper 
lobe to the mediastinum. The mass 
infiltrates into the left upper lobe in 
streaks and cords which surround blood 
vessels. The outer and lower portion of 
this lobe is almost completely airless 
and contains a few tumor nodules. The 
left lower lobe and the right lung con- 
tain only a few tumor nodules, the larg- 
est of which is 2 cm. in diameter. In 
the mediastinum, on the right, there is a 
mass of tumor tissue which contains a 
multiloculated cyst 3 cm. in diameter. 
The infiltration on the right is limited to 
the hilum. There is no tumor below the 
diaphragm. 

Summary of Histological Findings (Figs. 
5, 6, 7, and 8). — On reviewing the original 
slides of the axillary lymph nodes, it is 
possible to identify the strands and sheets 
of “reticulum” cells which infiltrate next 
to the capsule in three or four places, and 
smaller groups of cells in the nodes as the 
same cells as those found in the tumor. 
They are larger, have larger nucleoli, and 
paler nuclear material than reticulum 
cells usually have. The nodes have re- 
acted to this invasion as to an infection, 
so that the follicular outlines are lost or 
are barely discernible even in parts of the 
nodes where tumor cells are rare. The 
first substernal biopsy, although it has 
two degenerated Hassall’s corpuscles, has 
no other structural characteristics of car- 
cinoma. In the second biopsy from the 
chest, there are alveolar cell masses free 
of reticulum, although reticulum is abun- 
dant throughout most of the tumor. This 
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reticulum seems derived from the stroma, 
the fibers being heaviest on the periphery 
of the cell clumps. At autopsy most of 
the tumor is unlike sarcoma in that the 
cells have rather abundant cytoplasm and 
giant nuclei are not uncommon. Multi- 
nucleated cells occur, but mitoses are rare. 
The giant nuclei have sharp boundaries and 
a fine dark network, together with large 
nucleoli, but they are almost unstained, 
except for these features. The large cell 
masses are free of reticulum, but poly- 
morphonuclear leukocytes are common in 
those with cellular debris. 

Sections of the fibula and metacarpal 
show a normal marrow cavity in the central 
two-thirds of the shaft. This is surrounded 
by dense cortex, perhaps a little thinner 
than normal, then another concentric ring 
of marrow, largely fatty and fibrous with 
rare bone spicules, and then another con- 
centric ring of bone which is fairly dense 
but has deep pits containing fibrous tissue 
dipping into it from a thick periosteum 
(Figs. 9, 10, and 11). 

Discussion of the Tumor . — The difficulty 
in making an accurate diagnosis on this 
case is easily appreciated when three 



Fig. 9. X-ray of metacarpal, rib, and upper 
end oi fibula. The inner marrow cavity, the cor- 
tex, the outer concentric marrow cavity, and new 
dense bone are well shown. 

biopsies failed to reveal its true nature. 
It was only after re-examination of the 
specimens with the autopsy material at 
hand that it was realized that tumor was 
present, even in the axillary node first 
seen. The tumor cells closely mimicked 
reticulum cells, and the reaction of the 
rest of the node was as to an infection. 
Only two structures faintly resembling 
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Fig. 10. Fig. 11. 

Fig. 10. Longitudinal section of metacarpal showing osteo-arthropathy. A, Dense periosteum. B, Con- 
centric layer of dense new bone. C, Fibrous marrow. D. Cortex. E, Central marrow. The new bone is 
subperiosteal and laid down on the old corte.x with fibrous, fatty marrow between the two. 

Fig. 11. Cross-section of rib showing new fibrous tissue dipping deeply into the cortex from the periosteum. 
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Hassall’s corpuscles were found in the 
material removed at operation and they 
were so atypical as not to be -convincing 
proof of the epithelial nature of the tumor. 
However, at autopsy, the evidence of the 
carcinomatous nature of the tumor was 
quite convincing. The observed resistance 
to x-ray treatment is in keeping with the 
diagnosis of carcinoma. 

It seems reasonable to make irradiation 
the first therapeutic approach to medias- 
tinal tumors. It is relatively safe and 
simple, while biopsy is hazardous. If the 
masses melt under relatively small doses, 
the diagnosis of Hodgkin's disease or 
lymphosarcoma is justified. Operation is 
not made more difficult by the previous 
therapeutic test of irradiation. 

It is interesting to note that there was 
neither clinical nor pathological evidence 
of myasthenia gravis in this case. Half 
the cases of myasthenia gravis are as- 
sociated with some th^nmic abnormality. 
Of these, 30 per cent show only a hyper- 
plasia, while 20 per cent are accompanied 
by malignant tumors, of which lymphosar- 
coma, perithelioma, and epithelioma have 
been reported. 

Discitssiov of the Ostco-arlhropathy . — I 
could find no reported case in which 
pulmonaiy' osteo-arthropathy occurred in 
this type of tumor, although its develop- 
ment in other mediastinal carcinomas is not 
rare. A great deal has been witten on the 
subject, "yet in the 44 years that have 
elapsed since Bamberger first described it, 
little of real significance has been added to 
our knowledge of the condition” (Hodges, 
iy:iN. II). Locke (13), Hogler (12), and 
Crump {<)) gave excellent reviews of the 
subject. Crump recognized three com- 
ponents of the disease; a generalized 
periostitis, clubbed fingers, and a toxic 
arthritis. Hiiglcr recognized three funda- 
mental processes commonly preceding the 
develojunent of the condition: chronic 
purulent disease of the chest and lungs, 
malignant tumors, primarx- in the lung or 
meriiastinum or in which metastascs had 
occurred iti the clie.st. and biliary cirrhosis. 
Conditions causing unilateral clubbed fin- 


gers, presumably due to pressure on the 
nerves of one arm, such as aneurysm, and 
in one case, dislocation of the shoulder, 
produced only thickening of the soft 
tissues. The clubbed fingers that occur 
with heart failure also affect only the soft 
tissues. However, Locke states that the 
two conditions should be regarded as 
identical and that the clubbed fingers are 
simply an early stage of the true pulmo- 
nary osteo-arthropathy. The etiology of 
the condition is unknown and hypotheses 
concerning its cause are many. Toxic cir- 
culating material, stasis, rheumatic type of 
infection, tuberculosis, scleroderma, arsenic 
and iron poisoning, and syphilis have all 
been suggested. None completely ex- 
plains all cases. Most of the cases are as- 
sociated with a rather severe arthritis. As 
in this case, culture of the fluid from the 
joints is sterile. Grossly, there is a gen- 
eralized periostitis affecting all the long 
bones; it is most severe on the proximal 
phalanges, metatarsals, metacarpals, and 
the long bones of the extremities. The 
forearm and leg are more affected than 
the upper arm and thigh. The distal 
phalanges are not affected. In extremely 
severe cases, even the flat and irregular 
bones are involved. Histologically, there 
is first a round-cell infiltration of Ihe peri- 
osteum, later a primary layer of dense bone 
is laid down concentrically, and, subse- 
quently, this becomes porous and the 
holes are filled with a fibrous marrow. 

Discussion of Arteriography. — ^Arteriog- 
raphy was first carried out in 1923, and 
was limited mostly to extremities. About 
1935, a group in France (1, 2, 3, 4) first 
demonstrated the pulmonary arterial tree, 
in the living, by inserting a ureteral cathe- 
ter through the basilic vein of the left 
arm into the right heart and injecting a 
solution of sodium iodide. Apparently 
the procedure was without danger. It is 
only recently that injection of contrast 
medium into the veins of the arm with a 
syringe has been practised successfully. 
At a recent meeting of the American 
Medical .\ssociation, Dr. G. P. Robb and 
Dr. I. Steinberg (19) described their technic. 
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Twenty c.c. of 70 per cent solution of 
diodrast is placed in a 50 c.c. Luer syringe; 
a large needle is attached and is inserted 
into one of the cubital veins. Twenty c.c. 
of blood is drawn into the syringe, where 
the blood floats on the diodrast; the whole 
is quickly injected, the diodrast floating 
in first, followed by the blood. Films are 
taken immediately. These authors say 
there is no great danger. In our own case 
there was an immediate choking reaction 
which passed off very quickly. Later there 
was an urticarial, reaction with quick 
subsidence. Contiades and others (7) have 
discussed the dangers of the procedure. 


SUMMARY 

1. A case of carcinoma of the thymus 
is reported, in which marked pulmonary 
osteo-arthropathy was a conspicuous fea- 
ture. 

2. A discussion of the difficulties in the 
diagnosis of thymic neoplasms is pre- 
sented. 

3. A discussion of pulmonary osteo- 
arthropathy and pulmonary artery visuali- 
zation in the living is appended. 


I wish to acknowledge the help and sug- 
gestions of Dr. R. R. Newell and Dr. 
William Dock, in the preparation of this 
paper. 
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THE EVALUATION OF ROENTGEN IRRADIATION AS AN ADJUNCT IN THE 

TREATMENT OF ACUTE OTITIS MEDIA ^ 


A PRELIMINARY REPORT 

By ANDREW H. DOWDY, M.D.,^ CLYDE A. HEATLY, M.D.,^ and 
WILLIAM W. PIERCE, M.D.,^ Rochester, New York 


IIIIN many acute inflammatory conditions, 

roentgen therapy is now recognized as 

a valuable therapeutic aid, particularly 
in pyogenic infections. Such recognition 
is well founded upon experimental and 
clinical bases. This preliminary study 
deals with a series of 30 cases of acute otitis 
media treated with encouraging results by 
roentgen therapy as an adjunct to the 
routine care of such cases. 

Numerous articles have appeared in 
recent literature discussing the use of 
roentgen therapy in the treatment of furun- 
culosis, carbuncles, parotitis, cellulitis, ery- 
sipelas, gas gangrene, unresolved pneu- 
monia, and even acute lobar pneumonia. 
However, comparatively few papers have 
appeared concerning its use in nfections 
in the field of otology, although important 
contributions have been made by Granger 
(2), Schillinger (3 and 4), Crain (5), 
Cherniak and Gorodetzky (6) in the treat- 
ment of mastoiditis; Lucinian (9) on the 
treatment of otitis media and mastoid tis; 
Butler and Woolley (7), and Rathbone (8) 
on the treatment of certain types of para- 
nasal sinusitis. 

The rationale for the use of roentgen ther- 
apy in acute otitis media is the same as that 
for other pyogenic infections. Desjardins 
(1 and 10) has pointed out a factor which is 
common to all infections, namely, leukocy- 
tic infiltration. He believes that the vari- 
ation in response to different infections may 
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be due to the degree of this infiltration; 
that the greater the amount of infiltration, 
the quicker and more Hkely a favorable 
response to radiation therapy. Am ong 
others, Warthin (11) has demonstrated ex- 
perimentally the extreme sensitivity of leu- 
kocytes, especially lymphocytes to roentgen 
irradiation. He noted lymphocytic disinte- 
gration within 14minutes after the exposure. 
With the destruction of the leukocytes, 
there is probably an immediate release of 
antibodies and ferments contained within 
these cells. This liberation makes these 
substances more easily available for defense 
at the site of the local lesion. Certainly in 
therapeutic doses, roentgen rays have no 
direct bactericidal effect. A secondary in- 
crease in phagocytosis seems well estab- 
lished on experimental grounds (12). A 
decrease in the swelling and the congestion 
at the site of the local lesions, following 
radiation therapy, relieves pain and facili- 
tates drainage. A temporary increase in 
the swelling and in the pain not infre- 
quently follows roentgen-ray therapy in 
furuncles and carbuncles. This has not 
been experienced by us in the treatment of 
acute otitis media; however, it seems pos- 
sible that this could also occur in this 
disease. The character of the discharge in 
otitis media either remains thin or becomes 
so, following radiation. This results in ade- 
quate drainage of the middle ear cavity. 
With the reduction of congestion, the 
eustachian tube tends to be more patent, 
thus adding to the patient’s comfort. Oc- 
casionally, drainage from the middle ear is 
established by this channel. Several pa- 
tients in the treated group derived such 
benefit. 

In view of the striking improvement 
brought about in certain cases by the 
very small doses of radiation, the treat- 
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ment may be recommended as a conserva- 
tive and safe procedure in experienced 
hands. The dosage (100 r) should cause 
no skin damage and may be repeated sev- 
eral times without risk to the skin or nearby 
structures. Its use does not interfere rvith 
subsequent operative or other procedures 
in any way. 

The material has been classified into two 
major groups; a group of 30 cases treated 
with roentgen-ray therapy as an adjunct, 
and a control group of 26 cases treated in 
the usual manner. These were observed in 
the Strong Memorial and Rochester Mu- 
nicipal Hospitals during the latter half of 
1937, and the first six months of 1938. It 
should be pointed out, that the separation 
of cases was dependent to a great extent 
upon the presence or absence of a bulging 
ear drum, for, in the latter case, myrin- 
gotomy was preformed and on the issue of 
purulent material, the diagnosis of acute 
purulent otitis media was made. Other- 
wise, the case was classified as acute 
catarrhal otitis media. In the irradiated 
group are 15 cases of the latter, as well as 
15 cases of acute purulent otitis media. 
The purulent cases are further divided into 
uncomplicated and complicated cases (mas- 
toiditis, petrositis, etc.). Unfortunately, 
there are no catarrhal cases in the control 
group. All 26 control cases (diagnosed as 
acute purulent otitis media) were divided 
into uncomplicated and complicated 
groups. 

For the purpose of this paper, the term 
“mastoiditis” has been empirically used 
when this complication of the otitis media 
was severe enough to suggest surgical in- 
terference. The cases showing simple in- 
flammation of the mastoid, which accom- 
panies the majority of severe cases, were 
classified as uncomplicated, acute, purulent 
otitis media. 

All cases were handled in the customary 
manner, roentgen-ray therapy being added 
to the irradiated group as an adjunct to 
the routine care and treatment of such 
cases of acute otitis media. A myrin- 
gotomy was performed on all middle-ear in- 
fections needing immediate drainage in 


this group. This was followed by roentgen- 
ray therapy. If seen early enough, the 
catarrhal group was treated with roentgen- 
ray therapy and observed. The cases have 
been analyzed with the following questions 
as objectives: (1) Does roentgen-ray ther- 
apy shorten the average course of the 
disease? (2) Does it lessen complications? 
(3) Is it of value in the treatment of com- 
plications? 

Control Group . — ^The control group was 
picked at random from out-patient and 
house records over a period of 12 months, 
no attempt at selection being made, and 
no catarrhal cases being recorded. In this 
group the average duration of the disease 
on admission was 7.9 days (Chart I). The 
average duration of the symptoms after 
the institution of treatment was 29.6 days 
with an average total illness of 37.5 days. 
Spontaneous rupture of the tympanic mem- 
brane had occurred in 16 cases (over 60 per 
cent) at admission. The remaining 10 
cases had a myringotomy performed while 
under observation. The 18 uncomplicated 
cases were seen on an average of 5.1 days 
after the onset of the symptoms, with an 
average duration of 22.1 days after the in- 
stitution of treatment, making an average 
total dmation of 27.2 days. 

Among the 26 control cases, there were 
eight which were complicated by acute 
mastoiditis requiring operation. Five of 
these were admitted to the hospital at the 
first visit, with a well-developed mas- 
toiditis. Three developed mastoiditis while 
under routine treatment. This may be 
contrasted with the mastoiditis cases in the 
irradiated group in which only one case out 
of four needed surgery after irradiation. 

In 1937, and the first six months of 1938, 
there were 192 cases of acute, purulent 
otitis media serious enough to be admitted 
to the hospital for treatment. Of these, 55 
(28.6 per cent) had surgical mastoid pro- 
cedures for relief of symptoms, which cor- 
responds quite closely to the incidence in 
the control group of 26 cases (30.8 per cent). 

Roentgen-ray Therapy Group . — Of the 15 
cases of acute catarrhal otitis media, myrin- 
gotomy was necessary after irradiation in 
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only one instance. The average duration 
of the disease, before roentgen-ray therapy, 
was 2.1 days (Chart II). The duration of 
the disease after irradiation was 6.5 days, 
making an average total duration of 8.6 
days. All of these cases might have done 
equally well without roentgen-ray therapy. 
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but it was noted that the pain was materi- 
ally decreased almost immediately after 
the treatment, and there were no resulting 
complications. In the absence of similar 
cases in the control group, no comparison 
is possible, although the short time of dura- 
tion after treatment and the absence of 
complications in this group is suggestive. 

It is interesting to note that the 15 puru- 
lent cases were of longer duration before 
coming for treatment as were also those in 
the control group, and 12 required myrin- 
gotomy before the roentgen-ray therapy. 
There was spontaneous rupture of the tym- 
panic membrane in three cases. The av- 
erage duration of these 15 cases, after 
irradiation, was 21.5 days, with an average 
of 27.9 days, total duration. Of course it 
is impossible to say what the outcome of 
these cases would have been had they been 
seen at the very onset since myringotomy 
was necessary in only one out of the 15 
cases treated in the catarrhal stage. 

A careful study of Chart II reveals that 
11 of the uncomplicated cases of purulent 
otitis media were seen on the average of 
4 days after the onset of the disease. 
These had symptoms for an average dura- 
tion of 17.6 days after roentgen-ray ther- 
apy, with a total average duration of the 
disease of 21.7 days. The other four cases 
were complicated with mastoiditis. Two 
cases developed definite mastoiditis before 
roentgen-ray therapy was instituted and 
made an uneventful recovery without sur- 
gical interference. One case was com- 
plicated by mastoid involvement while un- 
der observation after therapy, and surgical 
interference was necessary. The remain- 
ing case in this group perhaps should not 
have been included as mastoiditis, although 
surgery was considered because of the 
acuteness of the condition, and the inade- 
quacy of the history of duration. Surgery 
was not necessary, however, after irradi- 
ation. 

In most cases, the irradiation seemed to 
relieve the symptoms and shorten the 
course of the ^sease. The duration of the 
discharge was materially lessened over 
those cases not receiving roentgen-ray 
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therapy. The reduction of swelling of the 
parts involved improved the channels for 
drainage. The purulent material changed 
its cliaracter to that of a more watery con- 
sistency which also made better drainage 
possible. 

RADIATION TECHNIC 

One hundred r units were administered 
to the involved side (or to each side, if the 
condition was bilateral) with the following 
factors: 200 kv. (peak), 25 ma., 50 cm. 
target-skin distance, 0.485 mm. copper plus 
1.0 mm. aluminum filtration. The size of 
the portal varied ivith the individual but 
was sufficiently large to include the ear, 
mastoid region, and posterior nasopharynx. 
Most of the patients required only one 
treatment. If the condition responded 
slowly, and immediate surgery was not in- 
dicated, a second treatment was given 
within from 48 to 72 hours. Of the 30 
patients treated, 25 had one treatment 
each, and five had two treatments each 
(Chart II). 

CASE HISTORIES 

Case 1. F. M., a four-year-old boy, 
was admitted to the Municipal Hospital, on 
April 20, 1938, with the chief complaint of 
bilateral earache of five days’ duration. 
This was unusually severe in the right ear. 
One week prior to admission, he contracted 
a mild upper respiratory infection. Five 
days previous to admission a myringotomy 
was performed on the left ear, followed 
shortly by a like procedtue on the right ear. 
Examination revealed both ear drums ade- 
quately perforated. There was a moderate 
amount of pulsating purulent discharge in 
each external auditory canal but greater 
on the right. The right mastoid process 
was tender to pressure. Temperature on 
admission was 39.0° C., and the white 
blood cell count was 11,700. Roentgen 
examination of the mastoids revealed bi- 
lateral clouding, more marked on the right. 
There was no evidence of destruction of 
the mastoid cells. Cultures from the exu- 
date taken from the external auditory 
canals showed Micrococcus calarrhalis and 
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Diphtheroid bacilli from the left, and Pneu- 
mococcus, Type I, from the right. 

Despite routine treatment, the tem- 
perature continued to rise in the evening 
to 38.5° C.-39.8° C. for the next 48 hours. 
Forty-eight hours after admission, 100 r 
was applied to each ear and mastoid proc- 
ess. On the following day the highest re- 
corded temperature was 37.5° C. Im- 
provement was sufficiently great to permit 
discharge from the hospital, three days 
after admission, with referral to the clinic. 

The patient’s first admission to the clinic 
was on April 26, at which time the ears 
continued to drain moderately. There was 
no pain nor mastoid tenderness. On May 
3, eleven days after irradiation, each ear 
had returned to normal and the child was 
discharged from the clinic. 

The above case was that of a severe, 
bilateral, purulent otitis media in which 
there was no complicating mastoid involve- 
ment (see empirical classification) other 
than simple inflammatory changes such as 
are present in most cases of severe acute 
otitis media. Such satisfactory response 
to roentgen therapy did not occur with 
every patient treated, but serves to illus- 
trate that an encouraging result can be 
obtained. The beneficial response within 
24 hours was a “rather typical finding in 
most cases which responded to this type of 
therapy.’’ 

Case 2. H. B., a 65-year-old white, 
diabetic female, was admitted to the Roch- 
ester Municipal Hospital, on April 8, 
1938, with a history of head cold and pain 
in the right ear for the two weeks prior to 
admission. This was associated with right- 
sided temporal headache, tinnitus, and 
deafness, and profuse nasal discharge. On 
admission, a slight amount of purulent ma- 
terial was draining out of the right external 
auditory canal. The right ear drum was 
tense and bulging. Both antra failed to 
transilluminate light and both nostrils were 
filled with purulent discharge. Roentgeno- 
grams of the mastoids at this time revealed 
beginning destruction of the bony cells. 
The urine showed 4 plus sugar; blood 
count, W.B.C., 15,500. 


Under gas -oxygen analgesia, a right 
myringotomy was performed. Only a small 
amount of thick purulent material was re- 
leased, which, when cultured, showed the 
presence of Pneumococcus, Type III. The 
right ear did not drain well, and on April 
15, 1938, the patient was given her first 
dose of irradiation. Immediately the pain 
subsided and the temperature, which had 
ranged about 38.5° C., dropped to normal. 
Drainage was still inadequate and a second 
dose of irradiation was administered on 
April 19, 1938, four days later. From then 
on the discharge became less stringy and 
more watery and the patient made an un- 
eventful recovery, being discharged May 
17, 1938, with a dry ear. The maxillary 
sinusitis was treated by irrigation every 
other day at first. Bilateral naso-antral 
windows were made after the third ir- 
rigation, due to the uncooperation of the 
patient. The diabetes was controlled while 
the patient was in the hospital. The ex- 
perience in this clinic -with. Pneumococcus, 
Type III, mastoid infections in elderly 
persons, with or without diabetes, has been 
that the majority of these cases has re- 
quired surgery. This patient made a 
satisfactory recovery without surgical in- 
terference. 

The effect of the radiation here is rather 
typical, although two doses were required 
to bring about the desired result. The fol- 
lowing case reports are illustrative of in- 
adequate dosage, the necessity for repeated 
doses in certain cases, and in others the 
failure to respond. 

Case 3. T. M., a 23-year-old, white 
female, was admitted to the Rochester 
Municipal Hospital, on November 11, 
1937, quite ill, with a history of an acute 
upper respiratory infection and bilateral 
earache, for 48 hours prior to admission. 
The temperature was 39.3 °C. The W. B. C. 
on admission was 6,250, with polymor- 
phonuclears, 86 per cent, lymphocytes, 13 
per cent, and monocytes, 1 per cent. Three 
days later the W. B. C. rose to 8,300, 
polymorphonuclears, 84 per cent, lympho- 
cjffes, 14 per cent, and monocytes, 2 per 
cent. Both drums were bulging, and 
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m^Tingotomy released pus under pressure 
irom which Pneumococcus, Type I, was 
cultured. Both antra were irrigated with 
return of foul-smelling purulent material. 
Her first dose of irradiation was admin- 
istered on admission after myringotomy. 
The pain and discharge were unaffected, 
however, and her temperature remained 
elevated. Both antra were irrigated ever}”- 
other day. Five da^'s after the first, a 
second dose of irradiation was adminis- 
tered. This was promptly followed by a 
fall in temperature and cessation of pain. 
The exquisite mastoid tenderness to pres- 
sure, present on admission, diminished. 
Progress henceforth was uneventful, and 
the patient was finally discharged Dec. 29, 
1937, 49 days from the onset, with no dis- 
charge present and hearing normal. From 
the onset, because of the severit)' of the 
middle ear infection, the sinusitis, and 
general toxemia, it was felt that this pa- 
tient would probably eventually develop a 
mastoid complication needing surgery. 

In this case, the first dose of radiation 
was insufficient. The second dose should 
have been given much earlier; in fact, as 
soon as it was e\ddent that the initial dose 
was insufficient. Usuallj' this is apparent 
within 24 hours. 

Case 4. L. R., a 54'year-old Itahan 
male, was admitted to the Rochester Mu- 
nicipal Hospital, on Feb. 19, 1938, ■with the 
historj^ of pain in the right ear for two 
days, follo-a-ing a mild upper respiratory 
infection. The right ear drum was bulging. 
The nasal sinuses were not involved. Tem- 
peratme was normal; W. B. C. ranged 
from 9,800 to 10,000. A right myringotomy 
was performed shortl)’^ after admission with 
release of pus under pressure. Culture 
demonstrated the presence of Staphylo- 
coccus albus hemolyticus, and Pneumococcus, 
Type I. He continued to complain of pain 
behind the right ear radiating over the right 
eye and frontal region. The ear continued 
to drain, so that six days after myringot- 
omy he was given a dose of irradiation. 
This did not help the pain or the discharge. 
Sulfanilamide was tried but the patient did 
not tolerate it well. Eventually, a simple 


right mastoidectomy was performed, and 
two distinct infected cell tracts were dis- 
sected well into the petrous portion of the 
temporal bone. Post-operatively, the pa- 
tient developed ery'sipelas and had a most 
stormy convalescence. The ear continued 
to drain profusely and the eye pain per- 
sisted for several weeks. Eventually, the 
discharge abated, and on May' 5, 1938, 78 
days from the onset, the patient was dis- 
charged with a dry ear. 

This case is unusual in itself, and the 
final outcome was fortunate for the patient 
for there were times during his illness when 
the prognosis was grave. This is the only 
case of purulent otitis media which had 
mastoidectomy. In view of the extensive 
complications, experience at this time was 
not sufficiently advanced to permit fol- 
low-up roentgen treatment. It has been 
found to be worth while in some cases 
(Case 2 and 3), and probably would have 
been of benefit in this case had it been ap- 
plied before the mastoidectomy. 

Case 5. L. D’B., an ll-y’'ear-old male, 
was admitted to the Rochester Municipal 
Hospital, on Feb. 8, 1938, 'vwth a history'- of 
purulent discharge from the right ear fol- 
lowing spontaneous rupture of the drum. 
The present illness followed an acute upper 
respiratory'^ infection. On examination, a 
profuse purulent discharge was obser^’-ed, 
oozing from the right external auditory 
canal. There was marked swelling of the 
zygomatic and retro-auricular regions, 
pushing the ear out and giving the tyqjical 
appearance of an acute zygomatic mas- 
toiditis. Both nostrils were filled with 
purulent material, and transiUumination 
was opaque for both antra. Bilateral an- 
tral irrigation was performed -with a return 
of thick foul-smelling pus. The cultme 
from the right ear canal showed Streptococ- 
cus hemolyticus, and viridans, and Sta- 
phylococcus aureus. Roentgen examination 
showed a diffuse clouding of the right 
mastoid with indications of beginning dis- 
integration of the mastoid cells. Tem- 
peratme on admission was 38.2° C. ; W. B. 
C., 18,600; polymorphonuclears, 82 per 
cent; lymphocytes, 16 per cent; mono- 
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c)'tes, 2 per cent, and many stab cells re- 
ported. 

The morning following admission, roent- 
gen~ra.y therapy was admim'stered and full 
therapeutic doses of sulfanilamide begun. 
The radiation brought about dramatic re- 
lief of pain and fever within 24 hours, which 
was before the effective sulfanilamide 
dosage level was reached. The antra were 
irrigated every other day and the ear wiped 
dry every two hours. Drainage was ade- 
quate. Progress was gratifying and the 
patient made an uneventful recovery in 
14 days (15 days in the hospital). This 
boy was admitted on April 1, 1938, to the 
contagious division with scarlet fever com- 
plicated with mild acute purulent right 
otitis media {Streptococcus hemolyticus 
again), but no mastoid involvement or 
sinusitis. Sulfanilamide was again ad- 
ministered but no radiation was given. He 
made an uneventful recovery from both 
scarlet fever and the mild otitis media and 
was discharged on April 25, 1938. 

The question immediately arises as to 
the individual benefits derived from the 
two types of therapy used in the first ad- 
mission. Certainly the value of sulfanil- 
amide in the treatment of infections with 
hemolytic streptococcus has been estab- 
lished beyond question. Since this patient 
needed all of our therapeutic resources on 
the first admission, the drug was not with- 
held in order to determine the outcome of 
roentgen therapy alone. On the second 
admission, the otitis media was a minor 
factor, so that radiation was not contem- 
plated. 

DISCUSSION 

It is felt that in the small series of 30 
cases presented here, roentgen-ray therapy 
has been of distinct value in aborting acute 
catarrhal otitis media, in shortening the 
course of acute purulent otitis media, and 
in lessening the incidence of surgery in 
those cases of acute purulent otitis media 
complicated by “surgical mastoid." There 
are many variables entering the picture, 
which make it both difficult and umvise to 
draw final conclusions concerning the re- 


sults. -Some of these are represented by 
the seasonal trends, the type and virulence 
of the infective agent, the duration of the 
infection when first seen, the treatment 
already instituted, and many other factors. 
Roentgen irradiation is not a panacea and 
may not be effective in every case. It will, 
however, be interesting to follow the re- 
ports of results of this therapeutic agent 
in the hands of others. We wish to empha- 
size that the clinical care of these patients 
should be in the hands of an otologist so 
that accepted methods of management can 
be properly carried out. 

Five cases in the irradiated group were 
also treated with sulfanilamide. Two are 
described as No. 4 and No. 5. The three 
others seemed to have somewhat shorter 
courses than the controls, or those with 
sulfanilamide alone. These cases were so 
complicated by factors other than the otitis 
media that a critical analysis of the effec- 
tiveness of the combined treatments is im- 
possible with such a small number of cases. 

It is significant that the irradiation was 
not restricted to any one type or class of 
patients, since the groups included children 
and adults. The infectious agent involved 
likewise varied. Diabetes was not a con- 
tra-indication; in fact, in this type of case, 
radiation probably has much to offer, with 
little risk to the individual. 

CONCLUSIONS 

1. Thirty cases of acute otitis media 
treated with one or more doses of 100 r, and 
26 unirradiated controls are analyzed in 
this preliminary report. 

2. Even in these small doses, the irradi- 
ation seemed to be of distinct value in re- 
lieving the acute symptoms and in shorten- 
ing the course of the disease. The average 
duration of the disease for the acute, puru- 
lent, uncomplicated cases was shortened six 
days, while that of the complicated cases 
was shortened 16 days. The clinical im- 
provement when the treatment is effective 
is much more striking than these figures 
would indicate. 

3. The incidence of surgery was ap- 
parently reduced. 
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THE ROENTGEN THERAPV OF CAREFULLY SELECTED SINUS INFECTIONS^ 


By FRED M. HODGES, M.D., and L. O. SNEAD, M.D., Richmond, Virginia 


^HE increasing number of articles in 
the literature, especially those by 
Osmond, Manges, Rathbone, Woolley 
and Butler, and Waters and Firor, would 
certainly indicate that irradiation of some 
types of sinus infection has proven to be of 
definite therapeutic value. 

As stated by one of the writers in a pre- 
vious article, “For fifteen years a prelim- 
inary sinus film has been made on every 
patient sent in for chest examination, 
unless the pathology found seemed to be 

* Presented before the Twenty-fourth Annual Meet- 
ing of the Radiological Society of North America, at 
Pittsburgh, Nov, 28-Dec. 2, 1938. 


sufficient to explain the symptoms, and 
in all in which there was an increase in 
the lower lobe bronchovascular shadows. 
These films disclosed numerous unsus- 
pected sinus infections. Many of these 
were cases of prominent physicians who 
had not in any way suspected these in- 
fections. Also many were in persons who 
had been treated by one or more rhinolo- 
gists and were thought to be cured of the 
disease . ’ ’ These findings we believe prove : 
(1) that sinus disease is far more prevalent 
than is usually believed; (2) that on ac- 
count of the meager symptoms its diagnosis 
is being overlooked in the majority of in- 
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stances; (3) that the treatment is fre- 
quently inadequate and, (4) tliat in many 
instances no accurate method of checking 
the results of therapy is being routinely 
used. 

An article in 1934, by Butler and Wool- 
ley, gives the results of some excellent 
experimental work. They “used twelve 
cats, in which the right frontal sinuses were 
punctmed and infected with a virulent, 
hemolytic, streptococcic culture taken from 
a mastoid. All the cats showed definite 
evidence of infection within a few days and 
two died as a result of it.” These inves- 
tigators “determined upon three weeks 
as the duration under which infection 
would be kept alive and at the end of this 
time the remaining ten cats were sacrificed 
and divided into three groups.” 

Group I consisted of three cats which 
were irradiated over both frontal sinuses 
and given 800 r in air. Group II con- 
sisted of three cats which received 1,600 
r over both frontals, the increased dose 
being given in order to determine if, and 


what, harmful results might occur from 
excessive radiation. Group III consisted 
of the four remaining cats which had been 
infected, but were not irradiated, and these 
were used as controls. 

One cat from each group was killed at 
the end of one week, a second at the 
end of three weeks, and a third at the 
end of three months following irradia- 
tion. “The sinuses were exposed for gross 
inspection and the anterior portions of the 
skulls were then placed in Zenkerformal 
solution. After the membranes had hard- 
ened they were rolled, blocked, sectioned, 
and stained.” Butler and WooUey then, 
“studied the effects of irradiation after a 
few days and accordingly another series of 
cats was prepared, as before, and killed 
24, 48, and 72 hours following irradiation. 
The membranes were processed as above 
mentioned.” 

In summarizing the effect of irradiation 
on infected membranes of the sinuses they 
report as follows: “The effect of the x-ray 
treatment appears to be due primarily to 



Fig. 3. 


few minutes after washine an<i ^ ^ ’ ^*^0 years of age. Film was taken a 

dense except for probablv^small air soa’^M ethmoids, cloudy frontals, and the antra 
less constantly under the care of a rhinolockt sjTnptoms several years and been more or 

Fie- 4 f Mav 1 S 1 qIt t w i and the anua were washed a good many times 

di^lpeared ' ’ ^ ‘ clear. Clinically, the cough has almost entirely 
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an early destruction of the lymphocytes in 
the infected membranes. From 48 to 72 
hours after treatment of membranes, which 
had been infected for several weeks, there 
appears to be an increase in the number of 
macrophages. These are believed to come 
in response to substances released by the 
breaking down of the lymphocytes. These 
macrophages are seen to be laden with 
cellular debris and dead pigments. It is 
possible that they also engulf bacteria. 

“The membrane becomes gradually re- 
duced in thickness but retains numerous 
plasma cells, polymorphs, and some histo- 
cytes. After a week or more some fibrosis 
appears. 

“There is no evidence of injury to the 
cilia, epithelium, or cellular elements other 
than the lymphocytes as the result of x- 
ray dosage. The fibrosis is considered a 


result of the inflammatory process and the 
increased number of histocytes immedi- 
ately following the infection.’’ 

From these experiments, and from the 
well established value of irradiation in 
many other infections, as reported in many 
publications, it would certainly seem that 
we must admit there is justification for 
radiation treatment of sinusitis. 

In a previous article, one of the writers 
gave a classification of sinus infections as 
to radiosensitivity; also, Waters and Firor, 
in a recent article, gave a similar one and 
our recent work has emphasized the value 
of this classification. 

Group I. Acute sinusitis, in which 
there is good drainage, will generally clear 
up fairly quickly under the usual treat- 
ment of astringents, packings, and wash- 
ings. In these cases we do not feel radia- 



Fig. 5. Fig 

Fig. 5. Case 3, Group III, Oct. 28, 1937. J. N. W., white, male, 42 years of age. Film shows the left 
antrum absolutely dense, so this was washed out. Had had sinus trouble for 15 years. Had been under 
several different rhmologists and had the antra washed many times. 

tninpH immediately after washing. A small amount of pus was ob- 

tamed. The patient was advised either to have radical operation on the two sides or to try x-ray. 


672 


RADIOLOGY 


tion is necessary unless it is used to hasten 
recovery. 

Group II. This is the type of case that 
has, in our experience, responded best to 
irradiation. Such cases would be classi- 
fied clinically as sub-acute or sub-chronic. 
Symptoms have been present for from 


t ■ 


i _ ' ' 

Fig. 7. (Nov. 11, 1937.) This film was made 
only two weeks later. The patient went through 
the winter without any further treatment to the 
sinuses, the first winter in 15 years that he had 
been able to go longer than a few weeks without 
sinus treatment. 


several months to several years; usually 
there is a cough, a history of recurring 
colds, and the patient has been under the 
care of one or more rhinologists. Films 
show cloudy ethmoids with marked thick- 
ening of the membrane in the antra. 
Washings cause little or no change in the 
appearance of the antra, showing that there 
is little or no free pus. In many of these 
cases the bronchovascular shadows of the 
lower lobes are exaggerated. 


Group III. Symptoms have been pres- 
ent for several years, usually with hyper- 
' plastic sinusitis. There is marked cloudi- 
ness of the ethmoids, and marked thicken- 
ing of the membrane in the antra. Group 
II gradually shades into Group III and an 
accurate history is essential in many in- 
stances for a proper classification. Usu- 
ally, the longer the duration of the infec- 
tion, the poorer the result. The majority 
of these cases have also responded to 
irradiation. In Groups II and III, with 
cough and increase in the bronchovascular 
shadows to the lower lobes, small doses are 
also applied over the lungs. This is, we 
believe, of definite benefit. 

Group IV. Early, or reasonably early 
polypoid changes, especially in the nose, 
with a history of infection for many years. 
This diagnosis naturally has to be made 
by the rhinologist in many instances. 
In a majority of these patients, marked 
relief followed irradiation. A number have 
had return of the sense of smell and two 
have had marked improvement in vision 
following treatment. Others, who were 
unable to breathe through the nose at all, 
have been relieved in this respect. Some 
who had to have repeated operations for 
removal of polypoid material from the nose 
have had no recurrence of this. 

Group V. Old, exceedingly chronic 
polyp formation, usually widespread, is 
present. Only a small percentage of these 
cases have received much benefit from 
irradiation. However, a few of from 15 to 
20 years’ duration have received definite 
benefit from treatment. 

Groups I, II, and III have been treated 
with 130 kv.p. with 6 mm. aluminum 
filter, about 300 r measured in air, given in 
three or four treatments, over a period of 
from one to three weeks. Children have 
been given smaller doses. Groups IV and 
V have been treated with 200 kv.p. with 
from 0.5 to 2 mm. copper filter, 600 r 
measured in air. 

Since almost evety patient should be 
seen by both rhinologist and radiologist 
for diagnosis and follow-up of the results 
of the treatment, a whole-hearted and 
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sincere co-operation between these two 
is absolutely essential, if the best results 
are to be obtained. 

We realize that many radiologists are 
obtaining just as good or better results 
than we are, while others are getting no- 
where in the treatment of sinusitis. This 
is, we believe, due largely to the fact that 
series of cases, which have been failures 
by other methods of treatment, are rou- 
tined through a busy clinic without any 
careful study or individuaUzation by rhin- 
ologists and radiologists. Except for the 
very few specifics that we have in medicine, 
almost any type of therapy can, save in 


a small percentage of cases, lead but to 
failure. 

If the radiologist realizes his limitations, 
and co-operates with the rhinologist and 
internist experienced in allergy and treats 
only the types of cases enumerated in this 
paper, we believe a great deal can be 
accomplished by irradiation in this field. 

We are more enthusiastic than ever 
before over the results that can be ob- 
tained by irradiation in the treatment of 
certain types of infections of the nasal 
accessory sinuses, and our conclusions are 
about the same as those expressed in pre- 
vious papers. 
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THE ROENTGEN TREATMENT OF ACUTE PERITONITIS AND OTHER INFECTIONS WITH 

MOBILE X-RAY APPARATUS^ 


By JAMES F. KELLY, M.D., F.A.C.R., and D. ARNOLD DOWELL, B.S., M.D., 

Omaha, Nebraska 


From the Department of Radiology, Creighton University School of Medicine, Omaha 


|||N 1928, under pressure of necessity, a 

case of gas gangrene was treated with 

the mobile x-ray unit, and recovered. 
The mobile unit was the ordinary unit 
designed for mobile diagnostic work in 
general hospitals and rated below 90 kilo- 
volts. 

In the first report (1) on the treatment 
of gas gangrene with the mobile unit, two 
cases out of eight died. Both of those 
dying had trunk involvement. In the six 
who recovered, the infection was entirely, 
or to a great extent, limited to the extremi- 
ties. From the outcome of these cases it 
was thought that probably the mobile 
unit did not have sufficient kilovoltage to 
obtain the necessary depth dose to effect 
a cure in the trunk cases. 

This led to a recommendation for the 
use of higher voltages in treating deep- 
seated or trunk infections. Since the maxi- 
mum kilovoltage obtainable from the mo- 
bile unit had been used in treating the two 
cases which died, it was apparent that in 
the future cases with trunk involvement 
must be moved to the x-ray department 
if they were to be treated successfully, or 
some apparatus producing a higher kilo- 
voltage must be designed to enable the 
radiologist to treat at the bedside. 

Since no bedside apparatus was avail- 
able, we started to move these patients to 
the x-ray department. This was done, on 
a few occasions, and, as these patients re- 
covered promptly, we felt we were well re- 
warded for our efforts. In fact, we were 


' Presented before the American Medical Associa- 
tion, Section on Radiologj’, San Francisco, June, 1938; 
also read in part before the Twenty-fourth Annual 
Meeting of the Radiological Society of North America, 
at Pittsburgh, Nov. 2S-Dec. 2, 1938. 


so impressed with the results that we de- 
cided to treat other infections in the trunk. 

Peritonitis, following acute appendicitis 
and other intra-abdominal infections, is 
relatively common and was selected for a 
trial. The immediate difficulty encoun- 
tered was that of obtaining the permission 
of the clinician to move the patient with 
peritonitis to the x-ray department, and 
we fully agreed with the clinician that the 
dangers involved in moving the patient 
seemed out of proportion to the chances of 
improving his condition. The whole thing 
then resolved itself into providing some 
means of treating the patient with peritoni- 
tis without disturbing him in any way, and, 
as ho equipment was commercially available 
for this purpose, we felt that it was our 
duty to devise some means of providing x- 
ray treatment at the bedside, for those 
who were too sick to be moved. 

In a short tour of the local x-ray dealers’ 
basements, we were able to select from the 
stock of obsolete and discarded x-ray equip- 
ment, a suitable transformer which was 
mounted upon a wooden base carrying a 
tube stand. AVe found two such units, and 
built two mobile units; they have served 
otu" purpose very well. They are not, we 
hope, the last word in this type of equip- 
ment, as we appreciate some deficiencies in 
this assembly, but we look for a real piece 
of apparatus to be developed in the near 
future for this type of work, as we are cer- 
tain that the results will warrant its pro- 
duction." 


- Since this paper was presented at the meeting of 
the American ^ledical Association in June, 1938, at 
San Francisco, some of the x-ray manufacturers in this 
country' have built equipment especially designed for 
this type of work. 
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judge the efficiency of any method of 
therapy through bedside observation on tlie 
indhddual case. Naturally, there will be a 
variation in the outcome for statistical 
purposes, and statistics are too vulnerable 
and too open to manipulation to be very 
impressive to the average clinician, who 
believes for the most part only what he 
sees. Our advice to all who wish to help 
the patient who has a localized infectious 
process and is too sick to be moved to the 
x-ray department for treatment, is that he 
should receive treatment with a mobile 
x-ray unit capable of producing a satisfac- 
tory depth dose, and let the clinician be 
the judge. 

Table I shows a list of cases which we 
have recently treated at the bedside. 
This table does not include all cases treated 
at the bedside during the last ten years, but 
is used to show the type of case in which 
mobile therapy is indicated. 

TABLE I 


Diagnosis 

Cases 

Treated Living Dead Mortality 

Peritonitis 

24 

17 

7 

29 

Streptococcic cellulitis 

20 

20 

0 

0 

Surgical mumps 

14 

13 

1 

7.1 

Furunculosis 

3 

3 

0 

0 

Erysipelas 

2 

2 

0 

0 

Mastoiditis 

3 

3 

0 

0 

Ludwig’s angina 

4 

4 

0 

0 

Gas gangrene 

12 

11 

1 

8.33 

Phlebitis 

1 

1 

0 

0 

Prophylaxis 

9 

9 

0 

0 

Pneumonia (lobar) 

7 

7 

0 

0 

Bacteremia 

1 

0 

1 

100 

Total 

100 

90 

10 

10% 


Peritonitis. — ^When following acute ap- 
pendicitis and other intra-abdominal in- 
fections, peritonitis has responded imme- 
diately on many occasions. In a few in- 
stances, in the cases of peritonitis, it was 
necessary to treat the chest for secondary 
involvement and the response when treat- 
ing over the lungs and pleura or the sub- 
phrenic area was prompt and decisive. 

In the peritonitis group two patients 
who died had complete obstructions at 
postmortem. The x-ray will not free ad- 
hesions. Another patient who died in this 
same group had a large amount of free pus 


in the abdomen; the only drainage in- 
stituted was a small tube in the cul de sac. 
One must have adequate drainage from all 
pus-containing cavities. One must be alert 
to the requirements of each individual case. 
Some of the acute appendicitis cases re- 
ceived pre- and post-operative treatment 
and recovered promptly. 

No harm came to patients who had pre- 
operative or post-operative treatment im- 
mediately after appendectomies. We are 
inclined to believe that the small doses we 
use have no injurious effects and do not 
interfere with the healing of the incision. 

Pneumonia. — We have had opportunity 
to treat only a few cases of pneumonia, but 
we are convinced by the prompt response 
in our cases that Powell’s (2) work on the 
x-ray treatment of this highly fatal disease 
is going to revolutionize its treatment. 
A mobile therapy unit with adequate kilo- 
voltage seems essential in this work. 

Post-traumatic Prophylaxis. — Some se- 
vere injuries, with contaminated wounds, 
were treated on admission to the hospital, 
and failed to develop any infection. Some 
were compound fractures, which united 
promptly without the development of gas 
gangrene or even the usual osteomyelitis. 
Our experience clinically, has led us to 
believe very strongly that the x-ray may 
be used for the prevention of gas gangrene. 
We recommend the routine use of a daily 
dose of 75 r for the prevention of the onset 
of a gas infection, but insist that tetanus 
antitoxin be given to prevent tetanus. 
This applies to all wounds in which a gas- 
forming infection is likely to occur, such 
as compound fractures and other penetrat- 
ing or severely lacerated wounds. 

Staphylococcus and Streptococcus Infec- 
tions. — The streptococcic cellulitis group 
respond more readily and remain inactive 
with greater certainty than do the staph- 
ylococcic group. This latter group are 
more stubborn, require treatment over a 
longer period of time, and are prone to re- 
activate on the least provocation. The 
earlier x-rays are used the more effective 
they nail be. Suppuration may occur, then 
drainage is indicated. Considerable tissue 
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it is well to continue with a daily treatment 
for two or three days after the temperature 
reaches normal, then observe the case for a 
short time for a possible re-activation of in- 
fection. 

Ludwig’s angina is another serious in- 
fection which responded, but less rapidly, 
to x-ray therapy. 

Peritonitis {Recovery ). — Case 1. Miss 
M. K., 16 years of age, was admitted to 
the hospital on July 21, 1934, with a diag- 
nosis of acute gangrenous appendix. White 
blood cell count was 19,400, 89 per cent 
polymorphonuclears. The patient was op- 
erated upon immediately. The appendix 
was greatly distended and gangrenous on 
the tip, and there was free fluid in the peri- 
toneal cavity. The following day, the 
diagnosis of general peritonitis was made, 
and x-ray treatment was started immedi- 
ately. The patient received one treatment 
the first day, two on the following two days, 
and one on the fourth day. The response 
was prompt and she left the hospital on the 
eighth post-operative day. 

Two features in this case are worthy of 
note. X-ray treatment was started the 
next day after operation, the incision 
healed by primary intention, and the pa- 
tient left the hospital on the eighth post-op- 
erative day. The Wangensteen apparatus 
and sulfanilamide were not used. 

Note in Figure 2 the steady decrease in 
the pulse rate which seems characteristic 
of cases treated with x-ray. They seem 
definitely less toxic quite soon after x-ray 
treatment is started. 

Case 2. T. O. B., male, aged 22 years, 
rock quarry foreman, was admitted to 
hospital with a diagnosis of appendicitis 
on Feb. 7, 1938. He was operated upon 
immediately after admission and a retro- 
cecal appendix was found. White blood 
cell count on admission was 18,300, 79 
per cent polymorphonuclears. The ap- 
pendix had perforated at the tip, was 
acutely inflamed, and there was bloody 
fluid and free pus in the abdominal cavity. 
X-ray treatments were started two hours 
after operation, at 7:30 P.M., and he re- 
ceived two treatments the following day. 


one the next day, two the following day, 
and one the last day. His clinical im- 
provement was very prompt, and at no 
time did he show evidences of toxicity or 
abdominal distress, such as is commonly 
found post-operatively. He had practi- 
cally no distention. The Wangensteen ap- 
paratus was not used at any time and he 
received no sulfanilamide. He left the hos- 
pital on the tenth post-operative day. It 
is worthy of note that this patient received 
treatment within two hours after the in- 
cision was made and for the following four 
days thereafter, but healed by primary in- 
tention. This fact is reported because 
many object to the use of the x-ray im- 
mediately following operation, fearing that 
there may be some interference in the 
union of tissues at the incision. In this 
series, some cases were treated before and 
others immediately after operation, with 
no apparent effect on the operative wound. 

Case 3. Mrs. O. S., white, 45 years of 
age, was admitted to the hospital on April 
26, 1937, for pelvie surgery, which was 
quite extensive. Resulted in the removal 
of a uterine fibroid, appendix, tubes, and a 
cystic right ovary. She was operated 
upon on April 27, 1937, developed a fever 
immediately after the operation, and stead- 
ily became worse, with distention and evi- 
dence of peritonitis. On the fifth post- 
operative day she was extremely sick with 
a grave prognosis, when x-ray therapy was 
started. Two treatments were given the 
first day, two the second day, one the third 
day, one the fourth day, after which her 
temperature remained normal. 

This patient made a spectacular and im- 
pressive recovery. The surgeon expressed 
his appreciation for the aid given to a pa- 
tient who appeared to be steadily losing 
ground under the usual routine treatment 
of the Wangensteen apparatus, transfu- 
sions, and general supportive measures. 
She received no sulfanilamide. 

Comment: This patient was absolutely 
too sick to be moved to the x-ray depart- 
ment and the mobile x-ray therapy unit 
seemed beyond a doubt to be the greatest 
factor in her recovery. 
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Pneumonia (Recovery ). — Case 4. Mas- paired on the day of admission. Two days 
ter D. T., aged six years, was admitted later, clinical diagnosis of pneumonia (Type 
to the hospital on Jan. 15, 1938, ^vith a 3) was made. The temperature was 105°, 
diagnosis of appendicitis and hernia. His but an x-ray film on Jan, 17, 1938, failed 
appendix was removed and the hernia re- to disclose any e\ddence of consolidation. 



Fig.:). Ca^et’. Diagnosis; peritoaitis, perforated appendix. X-ray technic: kv, ilO; ma. 5; distance 
cm. ; filter mm. A1 ; r units. • 5 per treatment, total dtHj; port, lower abdomen anteriorly; result, excellent. 
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However, x-ray treatment was given over in the upper lobe. The patient again re- 
the chest at the clinician’s request. The ceived x-ray treatment, and also one treat- 
patient was also treated the following day. ment per day for the following two days. 
On the day following this, Jan. 19, 1938, a making five treatments on five successive 
film of the chest disclosed a consolidation days. An x-ray film taken on Jan. 23, 



Fig. 4. Cases. Diagnosis: peritonitis. X-ray technic: 100 kv.; ma. 5; distance 40 cm.: filter 2 
; r units, 80 per treatment; port, abdomen; result, e.xcellent 
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Fig. 5. Case 4. Patient D. T., pneumonia; re- Fig. 6. Case 4. Patient D. T., pneumonia; re- 
covered. Film taken on Jan. 17, 1938. covered. Film taken on Jan. 19, 1938. 



Fig. 7. Case 4. Patient D. T., pneumonia; 
recovered. Film taken on Jan. 23, 1938. 


1938, showed the pulmonary consolidation 
in the upper right lung-field to have com- 
pletely disappeared. The patient was dis- 
charged from the hospital on the day the 
last film was taken. 

This case was very interesting in that 
the patient was diagnosed clinically before 
the x-ray showed any evidence of consoli- 
dation, and was treated once each day for a 
period of five days. The films showed the 
lungs clear at the beginning and at the end, 
the entire period being but seven days. 
He received no sulfanilamide. He was in 
the oxygen tent and received daily x-ray 
treatments, 60 r per day, 400 r units total. 

Lobar Pneumonia (Recovery) —Case 5. 
Miss J. B., eight years of age, was ad- 
mitted to the hospital on Jan. 30, 1938, 
at 4:30 p.m., complaining of severe pain in 
the abdomen and shortness of breath. 
Her temperature was 104.6°; pulse, 110. 
She coughed considerably and had a rusty 
sputum. White blood cell count on ad- 
mission was 20,300, and the diagnosis was 
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lobar pneumonia. This diagnosis was con- 
firmed by x-ray films which showed a con- 
solidation in the upper right lobe. 

X-ray treatment was started the second 
day after admission. The temperature 


dropped on the- third day after admission. 
She was given six x-ray treatments in all, 
and left the hospital on the twelfth day. 
She received no sulfanilamide, no transfu- 
sions, no oxygen. She was on a high ca- 
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loric soft diet, had turpentine stupes and tained, which should encourage those who 
colonic irrigations, and was dismissed on are timid in the use of x-ray therapy over 
Feb. 12, 1938. fracture site, lest non-union result. 

Prophylaxis.— Case 6. Jvlr. G. K., aged We believe one of the most important 
20 years, was admitted to the hospital uses for a mobile unit is the prevention of 
on bee. ' 9, 1938, immediately following gas gangrene in compound fractures and 
compound fracture of left tibia. The similar injuries. 



Figs. 9 and 10. Case 5. J. B., eight years of age, lobar pneumonia; recovered. 


wound was debrided and scrubbed with Surgical Mumps {Recovery ). — Case 7 
tincture of green soap and sterile water, J. H., male medical student, aged 23 years, 
and then closed loosely over a soft was admitted to the hospital on March 18, 
rubber drain. A plaster cast dressing was 1938, with acute appendicitis. He was op- 
applied, Iea\dng an open window over the erated upon on the same day. The con- 
site of the external woxmd. He received valescence was quite stormy, with abscess 
one x-ray treatment of SO r each da}^ for formation in the left abdominal wall which 
three days, or a total of 240 r. The pa- was drained on April 14, 1938, followed by 
tient showed no e^^dence of infection and development of bilateral parotitis, two days 
the wound healed promptly. iNew bone after the second operation, on the twenty- 
was also formed rapidly about the ends ninth hospital day. 

of the fractmred bones and he had a firm Comment; Clinically, the patient had 
bony umon which he used for weight- a severe parotitis, but his temperature 
bearing in fom months’ time. The x-ray dropped promptly after x-ray therapy was 
films show the character of the umon ob started. He received two treatments the 
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first day, two the second day, one the third 
day, and one the fifth day. A clinician, 
who as a rule is dubious as to the effect of 
x-ray treatment as a therapeutic aid, ex- 
pressed satisfaction with the prompt re- 
sponse to this treatment. The patient re- 
ceived no sulfanilamide. 


Cellulitis . — Case S. J. C., white male, 
aged 45 years, was admitted to the hos- 
pital on March 28, 1938, complaining of 
pain in the right leg, fever, and chills, of 
ten days’ duration. His temperature was 
104°, pulse 102, respirations 22. Blood 
cell eount, 14,800 whites. He gave a his- 


GRAPHIG CHART 




Fig. 11 Case 5 Diagnosis; lobar pneumonia. X-ray technic: kv. 110; ma. 5; distance 50 cm.; filter 
o ram. Al, r units, 60 per treatment, total 360; port, entire chest anteriorly; result, e.xcellent. 
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tory of stopping on a nail which, penetrated. Gas Gangvene {Recovery^ . Case 9. Mrs. 
his foot two weeks before. H. B., negress, 27 years of age, entered 

Hot packs of magnesium sulphate and County Hospital, on April 20, 1938, with a 
x-ray therapy were ordered. The first x- history of having been struck on the jaw by 
ray treatment was given four hours after her husband three days previously. The 



Fig. 12. Case 6. Fig. 13. Case 6. 


admission. One treatment was given each 
day for the following three days; in all, 
four treatments were given. His tempera- 
ture began to drop immediately after the 
first treatment and was normal the last 
two days of his stay in the hospital. He 
received no tetanus antitoxin and no 
sulfanilamide. He returned home and 
had no further complications. 

Comment ; The x-ray therapy seemed to 
be of immediate aid in this case and un- 
doubtedly cut down the period of hospitali- 
zation. 


first day following the injury the jaw was 
painful and markedly swollen, but the 
patient was not especially ill. The second 
day following the injury, however, the pain 
increased, the jaw and the side of the neck 
became markedly swollen and puffy. The 
patient had severe headache, nausea and 
vomiting, and five chills during the day, 
each of which lasted from 15 to 20 min- 
utes. The third day following the injury 
the patient was taken to the Creighton Dis- 
pensary, and from there was immediately 
sent to the County Hospital, where, on 
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admission, an x-ray film showed a fracture 
of the mandible with a large amount of gas 
in the soft tissues. Blood cell count on ad- 
mission was 18,000 whites with 61 per cent 
polymorphonuclears. The Wassermann 


test was negative. Incision and drainage 
was done by Dr. Yechout, on. April 21, 
1938, and a residual area of pus was drained 
on May 4, 1938. The patient received nine 
x-ray treatments. 



Fig. 14. CaseG. Diagnosis: compound fracture of the right tibia. X-ray technic: kv. 110; ma. 5; dis- 
tance 50 cm.; filter 3 mm. Al; r units, SO per treatment, total 240; port, right leg anteriorly only ■ result 
excellent. 
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It is worth noting in this case that the 
patient received no gas bacillus serum, no 
sulfanilamide, consen^ative surgery, and 
made a prompt and satisfactory recovery, 
using the x-ray as the principal therapeutic 
agent. 

’ ' GRAPHIC 


ACTION OF X-RAYS 

Dr. Desjardins (3), from clinical obser- 
vations and an extensive review of the ex- 
perimental and clinical reports on the 
treatment of inflammations ivith x-ray, 
makes the suggestion that white cells prob- 


CHART i 

Case No — 2 

D r C . 



Fig. 15. Case?. Diagnosis; surgical parotitis. X-ray technic; kv. 110; ma.o; distance 50 cm. ; filter 
3 mm. Al; r units, 4o for thre^ treatments and ^ for three treatments, total 315: port, both parotid glands; 
result, excellent. 
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ably, undergo,. lysis when radiated and in , one to believ.e.that Dr. Desjardins’ sugges- 
this lytic process antibodies, or other de- tion as to the effect of the x-ray in treating 
fense measures, are presumably freed in inflammations is correct. To free these 
tlie infected area. The benefits almost antibodies twice each day seems particu- 
uniformly obtained through treating an larly helpful, in the fast-moving infec- 
infection mth x-ray treatment would lead tions. 



®“SnosB: cellulitis of foot, penetrating wound. X-ray technic; kv. 100; ma. 5; 
^ r units, 60 per treatment; port, foot and ankle area, one surface; result, 
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Regardless of the mode of action, one is 
soon convinced by the results obtained. 
We encourage others to treat at the bed- 
side and judge for themselves. In in- 
stances in which combined treatment is 
necessary, as in most of these cases, the 
clinician is at all times the best judge as to 
what helps the patient. The x-ray is no 
miracle worker, it is no cure-all. It is a 
great aid in treating infections in various 
locations, is quite universally compatible, 
and should be used in conjunction with all 
the safe measures usually employed in 
treating the conditions. 

INDICATIONS FOR X-RAY TREATMENT 

1. In local infections which — 

(a) are likely to spread to adjacent 
tissues; 

(5) may develop complications in 
some distant organs; 

(c) are likely to destroy large areas 
of tissue; 

{d) are associated with severe toxe- 
mia; 

(e) have apparently become sta- 
tionary rvith no evidence of 
repair. 

2. As a prophylactic measure in con- 
taminated wounds to prevent infection 
from becoming established (compound 
fractures) . 

3. In bacteremia; There is no contra- 
indication to the treatment of a local area 
of infection from which a bacteremia had 
its beginning, but in our experience we have 
not been able to determine whether or not 
any good has been accomplished by such 
treatment. 

4. In general, in cases in which infec- 
tion is present, x-ray therapy is indicated, 
pre-operatively and post-operatively. 

5. Finally, do not depend upon x-ray 
therapy to prevent tetanus; use anti- 
toxin. 

DANGERS 

Wherever the x-ray is used some danger 
is present. This has been recognized for a 
great many years. X-ray treatments 


should be prescribed only by a radiologist. 
Dangers are acute radiation effects, chronic 
or slow radiation effects, and electrical 
shock. X-ray treatments should be given 
only by a radiologist or a trained techni- 
cian under the direct supervision of a radi- 
ologist; others may have trouble. 

CONTRA-INDICATIONS 

If the treatments are given under the 
direction of an experienced radiologist, 
there are no absolute contra-indications. 
Repeated small doses of from 50 to 70 r 
morning, and of from 50 to 70 r evening, 
for from three to five days during the height 
of the infection, are recommended. The 
correct technical factors must be pre- 
scribed by the radiologist so that the total 
dosage given is under the minimum which 
might damage the skin. This is a clinical 
problem and the radiologist is responsible. 
Not every patient treated with x-ray ther- 
apy will get well, but in no instance has any 
harm, known or suspected, come to any 
patient receiving treatment. Some filter 
should always be used. 

X-RAY TECHNIC 

(o) Kilovoltage: Sufficient to thor- 
oughly penetrate the involved area; varies 
from 90 to 135 kv, 

(5) Time and milliamperage; From 60 
to 100 r units each treatment through each 
port; dosage should vary depending on 
size of the port. A smaller dose may be 
used on the third or fourth day of the dis- 
ease; 50 r units are probably sufficient 
for late treatments. Sub-acute cases must 
be treated an indefinite time so smaller 
doses are advised. 

(c) Ports: Sufficient to cover all in- 
volved tissues and adjacent suspected area. 

(d) Distance; Fifteen inches (40 cm.). 

(e) Filter: No harm has come from un- 
filtered therapy but we believe it to be 
dangerous, and it is not recommended as 
recoveries have occurred with rather heavy 
(0.5 mm. Cu) filtration. It is recom- 
mended that some filter be used; the ab- 
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sence of filtration may be a legitimate suits, in the treatment of infections, were 
criticism of this procedure and we are op- better when the space factor or time be- 
posed to its omission. tween treatments approximately coin- 

(/) Space factor: The reason for treating cided with the rate of growth (on culture 
twice each day, which we insist upon, is media or by clinical estimation) of the 
based upon the observation that the re- etiologic organism. 
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ADDITIONAL MEASURES 

We have the greatest respect for the 
value of the Wangensteen suction appara- 
tus. We believe this to be an indispen- 
sable aid in the treatment of many of these 
cases, but feel that the use of the x-ray will 
definitely shorten the length of time the 
suction apparatus is in use, and, in some 
instances in which x-ray therapy is started 
early, the use of the tube is not required. 

The use of the oxygen tent is another 
therapeutic development which has un- 
doubtedly saved many lives. 

Blood transfusions have also appeared 
to be the deciding factor in other cases. 

Small doses of sulfanilamide are still an 
uncertain element, but large doses, fol- 
lowing which the patient becomes cya- 
nosed, have, in our opinion, been definitely 
inhibitory to any beneficial effect the x-ray 
may produce. As a general rule, in the 
usual case, we get at least a temporary im- 
provement following radiation therapy, 
slowing of the pulse probably being the 
most evident, but in those cases which have 
been saturated with sulfanilamide before 
any x-ray treatments are given, we have 
failed to note even the slightest improve- 
ment following the use of the x-ray. 
Whether the anoxemia, or other blood 
changes associated in the sulfanilamide- 
cyanosed patient, prevents any effect 
from the x-ray or not cannot be stated 
definitely at this time, but we prefer to 
treat the patient without the aid of large 
doses of sulfanilamide. 

CONCLUSIONS 

This material is merely presented to 
make available to others who are inter- 


ested, some clinical facts which we have 
observed while treating patients with a 
bedside therapy x-ray apparatus. Prac- 
tically all of these lesions, with the excep- 
tion of gas gangrene, may or may not re- 
cover when very little is done for them, so 
nothing can be proven by any series of 
statistics; cases observed clinically are 
convincing. As data accumulate relative 
to the use of the mobile x-ray therapy ap- 
paratus, undoubtedly much improvement 
in technical procedures will result. At 
the present time we have outlined, in a 
general way, the technic we have used in 
treating numerous infections in patients 
whom we thought it advisable to treat 
without moving to the x-ray department. 
This is done in the interest of the patient 
who is too sick to be moved, or is held fast 
in a room by the oxygen tent, the Wangen- 
steen apparatus, or intravenous apparatus, 
all of which are commonly used essentials 
in treating the seriously sick. We believe 
that the x-ray is an additional aid in treat- 
ing some of these patients and that it can 
be brought to the patient in the form of a 
mobile unit, having greater kilovoltage 
than the present-day diagnostic (90 kv.) 
mobile unit. 
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FURTHER EXPERIENCE WITH ROENTGEN THERAPY FOR BRONCHIECTASIS^ 

By MAURICE BERCK, M.D., and WILLIAM HARRIS, M.D., New York City 

From the Mount Sinai Hospital 


|||N A previous paper we reported the 
successful use of roentgen therapy in 
the treatment of chronic suppurative 
bronchiectasis (11), and the present com- 
munication is a report of our further expe- 
rience in the treatment of this disease. 

Rationale of the Use of Roentgen Therapy 
for Chronic Bronchiectasis. — ^Although it 
seemed that early investigators of the ac- 
tion of roentgen rays on various organs re- 
ported that the lungs were relatively in- 
vulnerable to the action of the rays, the re- 
cent introduction of apparatus capable of 
delivering shorter wave length and larger 
depth doses has demonstrated that, within 
certain limits, definite tissue reactions can 
be produced in the lungs and pleural cavi- 
ties (6). It was the thought that an anal- 
ogy might be drawn between the salivary 
glands and the bronchial mucous glands in 
their reaction to roentgen rays that led 
primarily to this work on their use in bron- 
chiectasis. Exposure of the salivary glands 
to roentgen rays brings about a diminution 
verging upon abolition of secretion. It was 
thought that if a comparable reaction 
could be induced in the bronchial mucosa 
of bronchiectatic areas, a comparable dimi- 
nution of secretion and hence expectora- 
tion might be expected. However, that 
such an effect can be produced in the bron- 
chial mucosa of human beings, although 
supported by some experimental work on 
animals, is problematical and perhaps un- 
likely (2). Further explanatory hypothe- 
ses may be adduced to explain the success- 
ful action of roentgen rays in suppmative 
bronchiectasis; such as, possible enhance- 
ment of immunity processes both through 
the action of the rays in stimulating anti- 
body action, and the physico-chemical al- 
terations of the local tissue reactions. It is. 


perhaps, most logical to assume that the 
results we have obtained in chronic sup- 
purative bronchiectasis, so far as our pres- 
ent knowledge of the known reaction of 
tissues to roentgen rays can teach us, are 
due to the action of roentgen rays on 
chronic inflammatory processes (5). 

Clinical Application of Roentgen Therapy. 
—Based upon the above outlined concepts 
of the action of roentgen radiation upon 
the chronic inflammatory bronchial and 
peribronchial lesions and upon the mucus- 
secreting bronchial epithelium, roentgen 
therapy was instituted in a series of cases 
of chronic suppurative bronchiectasis (1). 
No acute case or cases with recent onset 
were treated, because it is of considerable 
importance to be certain that a patient is 
not suffering from an ordinary superim- 
posed acute upper respiratory infection, 
which is making otherwise “dry” dilata- 
tions “wet.” It is well known that bron- 
chiectasis may be characterized by spon- 
taneous remissions and exacerbations with 
seasonal variations. Therefore, all the pa- 
tients subjected to treatment were pre- 
viously observed over a period of many 
months, at least, and were known to have a 
chronic lesion with sustained high level of 
expectoration without marked spontaneous 
remissions. All the patients were thor- 
oughly investigated by means of bronchog- 
raphy and bronchoscopy and the unequivo- 
cal diagnosis of chronic suppurative bron- 
chiectasis was thereby clearly estab- 
lished (3, 4). 

Diagnosis of Bronchiectasis. — It is of 
great importance to point out that chronic 
bronchiectasis is a diagnosis of exclusion. 
The term “bronchiectasis,” unless quali- 
fied, means a state of the bronchi — not a 
disease in the strict sense of the word. The 
diagnosis of bronchiectasis must be con- 
sidered as incomplete and inaccurate unless 
one is able to diagnose the location of the 


' Presented before the Twenty-fourth Annual Meet- 
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disease, i.e., what lobe or lobes are involved 
and the size and distribution of the dilata- 
tions. But of paramount importance is the 
necessity to ascertain the presence or ab- 
sence of various local features, such as pul- 
monary tuberculosis, pulmonary abscess, 
bronchial foreign body, bronchial adenoma, 
and bronchial carcinoma. The diagnosis 
cannot be made upon the clinical history 
alone, suggestive as it may be. A clinical 
picture suggestive of bronchiectasis must 
always be substantiated by bronchography 
and bronchoscopy. The bronchogram 
must be bilateral and map out the main 
branches on both sides. Bronchoscopy 
must enable one to rule out the presence of 
foreign body and newgrowth. It is of great 
therapeutic importance, from our stand- 
point, to observe which bronchi are dis- 
charging and are the sources of expectora- 
tion. This should be done immediately 
prior to treatment, in order that a diseased 
lobe of recent onset be not overlooked. 

The majority of the patients had been 
variously and unsuccessfully treated by 
bronchoscopic drainage and lavage, pneu- 
mothorax, phrenic nerve interruption, and 
climato-therapy. They were treated by 
roentgen therapy as a last resort. The al- 
ternative in these patients was radical op- 
erative intervention, such as lobectomy or 
pneumonectomy (7). 

Classification of Bronchiectasis . — Group 
1. The first group would comprise those 
patients whose clinical symptoms suggest 
only an aggravated form of chronic bron- 
chitis with superadded catarrhal infection. 
The clinical course is benign, suppuration 
is not noticeable, the patients suffer only 
from cough with variable amounts of mu- 
coid or purulent sputum, febrile episodes 
are rare, pneumonitis and hemoptysis are 
absent or very infrequent. The only clini- 
cal complaints are cough and expectoration. 
These patients have rarely required hos- 
pitalization and have carried on ordinary 
activity fairly well for long periods of time. 
Seasonal variations are marked and dis- 
ablement is rare. The expectoration may 
have marked remissions, with periods of en- 
tire freedom from symptoms. The ques- 


tion here to be resolved is one of prognosis. 
The possibility of serious progression of in- 
fection in catarrhal processes is known to 
be slight unless there is a superadded attack 
of pneumonia. Foul suppurative bron- 
chiectasis most often arises in a lung dam- 
aged by an attack of true pneumonitis, 
rarely as a progression of the lesions in a 
catarrhal process. Lobectomy done for 
this type of catarrhal lesion will show a 
very low mortality. The only justifica- 
tion for lobectomy for this type of lesion is 
the assumption that these patients are due 
to progress, within a few years, to the more 
severe forms of infection. The validity of 
this assumption is to be questioned, inas- 
much as our present evidence goes to show 
that this sequence has not arisen, but 
rather that the definitely suppurative type 
of bronchiectasis most often arises in a lung 
damaged by pneumonitis with failure of 
the lesion to resolve. To recapitulate this 
argument, one must state that lobectomy 
for this type of lesion, although showing a 
low mortality rate, is not the mortality rate 
for suppurative bronchiectasis, and further, 
that lobectomy for this type of lesion as a 
prophylactic measure rests upon an ex- 
ceedingly questionable assumption that 
the catarrhal form of bronchiectasis usually 
progresses to the severe forms of infection 
(8). 

Group 2. In a second grouping of bron- 
chiectasis would be placed those patients 
who are obviously suffering from a severe 
chronic infection. The sputum is profuse 
and abhorrently fetid; cough is harassing 
and always productive; episodes of fever 
and pneumonitis with progression of symp- 
toms are common; clubbing of the digits 
is marked; hemoptyses not unusual, and 
disablement from activity is the rule. 
Bronchography reveals cylindrical, fusi- 
form, and saccular dilatations, and x-ray 
examination shows marked signs of par- 
enchymal involvement. The lung in these 
grave conditions is a sort of foul sponge, 
draining pus constantly, with constant 
systemic absorption of toxins causing se- 
vere deterioration of general health. The 
condition is usually multilobar and not un- 



BERCK AND HARRIS: ROENTGEN THERAPY FOR BRONCHIECTASIS 


695 


commonly bilateral. The mortality rate 
of lobectomy in these cases is high and the 
operative prognosis very grave (8). These 
cases, however, offer an almost hopeless 
prognosis under medical treatment, inas- 
much as the disease is prone to spread to 
other parts of the lung. It has been re- 
ported that a group of such cases under 
medical treatment revealed a “medical 
mortality’’ of 51 per cent when observed 
during a period of six years (9) . These pa- 
tients have come to the surgeon finally, in 
desperation, ready to take any risk to at- 
tempt to rid themselves of their disease. 
The mortality rate of lobectomy in these 
cases, although not as high as in previous 
years, is still very formidable. Obviously, 
a statistical statement of lobectomy mor- 
tality rate for catarrhal bronchiectasis is 
not to be accepted as the rate for this con- 
dition. 

Group 3. In a third group, one places 
those patients who oecupy the middle 
ground between the first and second classes. 
As surgical risks they are neither very good, 
as in the first group, nor very bad, as in the 
second group. Cough is serious and dis- 
tressing but the sputmn, though at times 
foul-smelling, is not continuously so, and is 
not so profuse. They do not present so 
toxic an appearance and are usually not 
totally incapacitated for work. Lipiodol 
bronchography reveals marked and exten- 
sive dilatations but the parenchymal in- 
volvement on x-ray examination is not 
nearly so marked as in the second group. 
Fever and episodes of pneumonitis are oc- 
casional. These patients may present a 
clinical picture of the same degree of infec- 
tion and the same symptoms for a period 
of years without marked progression. 
However, in general these patients almost 
inevitably progress to the more severe form 
of the disease (that of the second group) 
with recurrent parenchymal involvement 
and spread to other lobes. Episodes of 
pneumonitis, when they occur, usually 
signalize increased intensity of symptoms 
and a progressive deterioration of general 
conditions. It is rather difficult to distin- 
guish this group from the second group ex- 


cept on the basis of comparative mildness 
of the degree of anaerobic suppurative in- 
fection. In this group would be placed 
those cases of chronic suppurative bron- 
chiectasis secondary to chronic lung ab- 
scess which have, been operated upon. In 
these cases the lung abscess has been 
drained ; a bronchocutaneous fistula (single 
or multiple) is present, cough and expec- 
toration are present, accompanied by fis- 
tula drainage in moderate to profuse 
amounts of the same mucopurulent mate- 
rial. We have treated a series of these 
cases, referred to us from the thoracic sur- 
gical service of Dr. Harold Neuhof, at 
Mount Sinai Hospital, with the results as 
appended in the tables of statistics (Tables 
I-III). It is a justifiable assumption that 
the outlook in this type is grave, and ac- 
tive measures must be instituted for ther- 
apy. Lobectomy in this type of condition 

TABLE I. — NON-FOUL CATARRHAL 
BRONCHIECTASIS 

No. Percentage 


Greatly improved 3 60 

Moderately improved 1 20 

Unimproved L 20 

5 


TABLE II. — FOUL SUPPURATIVE BRONCHIEC- 
TASIS SECONDARY TO CHRONIC LUNG 
ABSCESS (operated UPON) 

No. Percentage 


Greatly improved 10 50 

Moderately improved 1 5 

Unimproved 7 35 

Deaths 2 10 


20 

TABLE III. — FOUL SUPPURATIVE 
BRONCHIECTASIS^ 



No. 

Percentage 

Greatly improved 

. . . . 18 

45 

Moderately improved 

. . . . 7 

17.5 

Unimproved 

. . . . 7 

17.5 

Deaths 

. . . . 8 

20 


40 



- These patients with bronchiectasis and profuse ex- 
pectoration of large quantities of foul expectoration, al- 
though the most seriously ill, have experienced the most 
benefit and have shown the most striking results and 
remarkable improvements. In some of these patients, 
the bronchiectasis involved an entire liemithorax from 
apex to base, and in some the lesion was bilateral. 

(A'o/e continued on next page.) 
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presents a lower mortality rate than in the 
second group, but has a mortality rate, 
nevertheless, which is considerably more 
than that for catarrhal bronchiectasis. 

Comment on Classification. — It is clear, 
in this discussion of the types of bronchiec- 
tasis, that the prognosis under medical 
treatment and the prognosis of cases se- 
lected for lobectomy depend entirely upon 
the type of pathologic lesion present in any 
given case. To reiterate, to ascertain the 
value of competing methods, it is funda- 
mentally necessary to have exact informa- 
tion as to the type of case under considera- 
tion. 

Method of Treatment by Roentgen Ther- 
apy.-— To secure "control” to the effect of 
the treatment, absolutely no other form of 
therapy was used coincidentally. The 
patients were treated ambulatorily, for the 
most part, reporting to the Radiotherapy 
Department as "out-patients.” Roentgen 
therap)’' was given to these patients over a 
period of approximately three months, 
cross-firing all the diseased and secreting 
lobes (as revealed by thorough bronchog- 
raphy and bronchoscopy) through anterior, 
lateral, and posterior fields, utilizing three 
portals for one lobe, or fi^ve for the hemi- 
thorax, as necessary. The average total 
dose used was approximately 1,500 r (in- 
ternational units measured in air) through 
each portal of entry. The physical factors 
of the technic are as follows; from 180 to 
200 kv. ; focal skin distance, 50 cm. ; filter, 
0.5 mm. Cu -f- 1.0 mm. Al; size of the field, 
10 X 15 cm. (average). Each treatment 
consisted of 75 r measured in air to two or 
three fields. 

The patients were usually treated two or 
three times a week. It was found that at 


Reductions in daily expectoration from as high as 30 
ounces to one and one-half ounces have been accom- 
plished, with complete loss of foul odor. Cough, pre- 
viously harpsing, has been abolished or reduced to a 
short morning bout with an expectoration of approxi- 
mately one ounce. Concomitant with their great symp- 
tomatic improvement, some of these patients have lost 
the clubbing of their fingers. The episodes of pneumon- 
itis have not recurred. Gain in weight and great im- 
provement in color and energy have occurred with the 
striking clinical improvement of the chronic constitu- 
tional septic state. 


least four months must be allowed to 
elapse, after a course of therapy had been 
given, to secure the full measure of im- 
provement. In bilateral cases, it is of ad- 
vantage to treat both sides simultaneously. 

Comment on Results. — ^The improvement 
that has been obtained in chronic suppura- 
tive bronchiectasis, as the result of roent- 
gen therapy, while moderate in some in- 
stances, has been so striking and remark- 
able in others as to render patients prac- 
ticalty cough- and sputum-free. 

It is perhaps necessary to emphasize here 
that the only criterion of improvement that 
we have employed is decrease in expectora- 
tion. It is the sole intention of the therapy 
to render a secreting "wet” bronchiectasis 
"dr}'^”; i.e., to secure a symptomatic clini- 
cal cessation of the main presenting fea- 
tures of the disease; namely, expectora- 
tion and cough. The patients who have 
obtained great improvement in expectora- 
tion and cough and who had experienced 
hemoptyses and episodes of pneumonitis in 
the past, have been free of these attacks 
and episodes subsequent to treatment. 
Small hemoptyses, such as occur in dry 
bronchiectasis, have persisted in a few of 
our greatly improved patients. Clubbing 
of the digits has subsided surprisingly in a 
number of cases that have been improved. 
The mechanism of this is not clear, but 
subsidence and practical disappearance of 
the clubbing has been the rule in those pa- 
tients who have been greatly improved by 
being freed of the inflammatory symptoms 
of expectoration and cough. These pa- 
tients still possess their dilated bronchi, 
but in being rid of their infection they have 
reversed the process which brought about 
the clubbing. 

Those patients who have responded well 
to roentgen therapy, whom we classify as 
greatly improved, have sustained their im- 
provement during the entire follow-up ex- 
amination to date — in some cases consist- 
ing of a period of over six years. During 
this period of time, upper respiratory in- 
fections have been experienced repeatedly 
in this group and have been characterized 
by slight increase in odorless expectoration^ 
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but without recurrence of harassing cough 
and profuse foul expectoration. 

Follow-up Examination . — ^The follow-up 
examination in the greatly improved cases 
has revealed, thus far, no recurrence in 
profuse expectoration with repeated upper 
respiratory infections, and no tendency to 
resume foul expectoration. These patients 
who have responded markedly to roentgen 
therapy are no longer an abhorrence to 
themselves and others. They appear clini- 
cally quite well, arrested to all practical 
purposes of their previous symptoms. Sev- 
eral of the most severe cases that have ex- 
perienced great improvement (from 16 to 
20 ounces of expectoration reduced to one 
ounce) have been, as above noted, followed 
for over six years without recurrence. No 
cases herein reported are of less than one 
year follow-up observation. All of our 
patients have been followed personally and 
have been examined at frequent intervals. 

COMMENT 

The prognosis of bronchiectasis is de- 
pendent upon the severity of the infection. 
The mortality of any therapy for bronchiec- 
tasis will vary with the degree of suppura- 
tion of the involved lobe. Roentgen ther- 
apy employed in severe suppurative bron- 
chiectasis, in which lobectomy has a for- 
midable mortality, has produced favorable 
results in rendering a large percentage of 
patients clinically arrested (some observed 
for at least six years) of the symptoms of 
chronic toxicity, foul expectoration, and 
cough. 

CONCLUSIONS 

1. Roentgen therapy in moderate dos- 
age as the sole method of treatment for 
chronic suppurative bronchiectasis is feas- 
ible and successful, resulting in sympto- 
matic improvement in a considerable pro- 
portion of cases. 

2, The clinical improvement in chronic 
suppurative bronchiectasis treated with 
moderately high dosage of roentgen ther- 
apy may be so great in some cases as to 
approach a practically complete cessation 
of the symptoms of expectoration and 


cough. These patients now appear clini- 
cally well and arrested of their previous 
symptoms of suppurative bronchiectasis. 

3. Follow-up examination, over a pe- 
riod in some instances of six years, in those 
cases that have been improved has shown 
no recurrence of symptoms with upper 
respiratory infections. 
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DISCUSSION 


Maurice Berck, M.D. (New York 
City) : The improvement after therapy 
usually occurs during the last quarter of 
treatment and progresses thereafter during 
a period of from three to four months. 

During the course of treatment, the pa- 
tient’s symptoms may be exaggerated, 
which may lead to discouragement on the 
part of the patient and also on the part of 
the therapist. This is a definite part of the 
radiation effect encountered in the treat- 
ment of this disease. Toxicity and cough 
are more apparent and the patient may 
run a slight degree of fever. Treatment 
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may be interrupted if an attack of pneu- 
monitis super\>'enes. 

The first sign of improvement that we 
notice is loss of fetidity which is accom- 
panied by a decrease in expectoration. 
There then occm-s a concomitant loss of 
clinical symptoms, a gain in weight, and a 
loss of clinical toxicity. It is very impor- 
tant to mention this clinical aggravation of 
symptoms. We have had the experience 
of learning that in some clinics, where this 
treatment was used, the therapy was dis- 
continued because the patient was made 
worse during the course of treatment. I 
wish to emphasize this phase of the reac- 
tion of the patient to this therapy. I 
should say at least 80 per cent of our pa- 
tients responded during treatment in like 
manner. They ran a fever and had an in- 
crease in expectoration and cough, at which 
time they were put to bed. It is not un- 
common that a mild case of pneumonitis 
may be experienced. At this time, of 
course, the patient should be supported 
and not subjected to radiation during the 
height of the pneumonitis. 

Clubbing of the Fingers . — I think it is of 
importance to demonstrate that this is not 
a permanent phenomenon of bronchiec- 
tasis. I have pointed out that clubbing of 
the fingers, which is well known as a sign of 
chronic bronchiectasis, subsided in a num- 
ber of our cases and did not return. The 
mechanism of this phenomenon is not 
known. At any rate, we have the clinical 
picture of a patient rendered clinically well 
but still with his bronchiectasis, which is 
now “dry,” and disappearance of the club- 
bing of the fingers. 

e realize that in a series of cases over a 
period of six years now, totalling, in all, 65 
cases of totally treated patients, that we 


cannot present a statistical summary which 
will be the final picture. We feel we have a 
chronic inflammatory disease of the lungs, 
much akin to tuberculosis, under treat- 
ment. We realize that any form of therapy 
which will salvage some of these patients 
and rehabilitate them economically and 
socially is worth while. We do not intend 
to present a statistical figure which will be 
permanent and which will prophesy what 
the result in the future will be. It is suffi- 
cient to know that we have a certain num- 
ber of patients rendered clinically well, 
and who have sustained their improvement 
over a period of six years. From experi- 
ence with a much larger series which would 
come from all over the country, the sta- 
tistics might be entirely different. We 
can sa}’^ that approximately 50 per cent of 
our patients have experienced great im- 
provement, i.e., are clinically well. W'e do 
not use the word “cured.” We perhaps 
ivould like to use the word “arrested” such 
as is used in analysis of results of therapy 
in pulmonary tuberculosis. 

Those patients who have been rendered 
clinically well, have been arrested of the 
symptoms of cough, toxicity, expectora- 
tion, and the general deteriorated state 
which goes rvith chronic bronchiectasis. 
"WTiether or not they may in the future in- 
fect that “dry” bronchiectatic area, is of 
course beyond our control, except for treat- 
ment of foci of infection such as obvious 
diseases of the throat and paranasal si- 
nuses. It is sufficient to say that we know 
from the analogy clinically of “dry bron- 
chiectasis” that, once the patient has “dry 
bronchiectasis,” his prognosis is quite be- 
nign.^ 


* See Reference (10). 
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T ^^HE treatment of acute or chronic in- 
flammations with roentgen rays dates 
back about thirty-five years. During 
the few years which followed Roentgen’s 
discovery, the possible therapeutic value 
of the rays was first tested in connection 
with inflammation of the skin, tuberculous 
processes such as tuberculous adenitis, 
and cancer of the skin or of deeper struc- 
tures. The idea of making such tests 
arose from the pbser\mtion of cutaneous or 
other tissue changes which had occurred 
after certain diagnostic procedures. Then 
the action of roentgen rays (or radium) on 
different kinds of tissue was investigated 
experimentally, and these investigations 
rapidly increased our knowledge of the 
cellular effects of exposure to the rays. 
As the favorable action of the rays on the 
pathologic conditions mentioned became 
known, their therapeutic effect on other 
conditions was gradually put to the test. 
Thus it has been found that an increasing 
number of inflammatory conditions often 
responds favorably to suitable irradiation. 

As early as 1902, Williams included 
among the pathologic conditions which he 
had found to respond favorably to roent- 
gen irradiation; herpes zoster, psoriasis, 
eczema, acne vulgaris and rosacea, prurigo, 
lichen planus, lupus vulgaris or erythema- 
tosus, and tuberculous adenitis or peri- 
tonitis. Some of these conditions had been 
treated with more or less success from one 
to five years earlier by different physicians, 
including Freund (1897), Albers-Schonberg 
(1897-1898), Gautier (1897), Rudis-Ji- 
cinsky (1898), Pusey (1900), and several 
others. According to the competent testi- 
mony of the famous French dermatolo- 


gist, Brocq, who wrote the preface to 
Belot’s important book “Roentgen Ther- 
apy for Cutaneous Diseases’’ (published in 
1904), “roentgen therapy already domi- 
nates the treatment of skin diseases.’’ 
Beside the disturbances mentioned by 
Williams as amenable to roentgen therapy, 
Belot added sycosis, blepharitis, rhino- 
phyma, and mycosis fungoides. Of course, 
since we are considering only inflammatory 
conditions, I shall not mention the early 
and extensive therapeutic tests made in 
relation to malignant growths of the skin 
as well as of other tissues. 

It was during the next fifteen years that 
the treatment of many other forms of in- 
flammation was first investigated. And 
yet, many present-day radiologists are not 
even aware of these early investigations 
and reports, some of which are notable 
examples of painstaking work and keen 
observation. 

In those early days, much of our present 
knowledge of the action of roentgen rays 
on different kinds of cells did not exist. 
Judged by present standards, the methods 
of measuring dosage were crude, and the 
quality of rays then available was limited 
to wave lengths which could be produced 
by inferior tubes operating at low elec- 
trical potentials. Nevertheless a great 
deal of the fundamental work was so well 
done that subsequent investigations could 
serve only to confirm the results obtained. 

Between 1904 and 1910, the main fac- 
tors which govern the action of roentgen 
rays on cells were discovered. It was 
during this same period, as far as the 
therapeutic effect of roentgen rays on 
many varieties of inflammation is con- 
cerned, that the observation was made 
that small or moderate doses were sufficient 
and usually were superior to large doses, 


' Presented before the Twenty-fourth Annual Meet- 
ing of the Radiological Society of North America, at 
Pittsburgh, Nov. 28-Dcc. 2, 1938. 
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such as those employed in the treatment of 
most malignant processes. This was es- 
pecially true in acute inflammations, when 
a single exposure to a small dose (10 to 
50 per cent of the erythema dose) often 
proved sufficient to arrest the pathologic 
process. In chronic inflammations, on the 
contrary, larger but moderate doses (50 
to 80 per cent) had to be repeated at inter- 
vals for some time in order to cure the 
lesions or to obtain maximum improve- 
ment. At that time, and for many years 
subsequently, the reasons for these and 
other variations in the action of the rays 
were vague and uncertain, and numerous 
plausible or fanciful explanations were 
advanced. Even to-day our knowledge of 
the action of roentgen rays on tissues is 
far from complete. Nevertheless, it is 
sufficient to give us a good idea of the main 
changes which follow irradiation and to 
enable us to understand, at least in part, 
many of the effects observed clinically. 

How can one account for the fact that a 
single exposure to a small or moderate dose 
of rays is usually sufficient to influence 
favorably an acute inflammatory lesion, 
and that the same favorable effect can be 
counted on in a large proportion of cases 
and in different kinds of inflammation? 
Moreover, the favorable effect of irradia- 
tion is perceptible within a few hours after 
exposure. Any explanation advanced must 
rest on adequate and well-controlled ex- 
perimental observations which have been 
satisfactorily confirmed, and these ob- 
ser\^ations must agree with the clinical 
data obtained and recorded by numerous 
competent obser\"ers. 

To pathologists it has long been known 
that one of the prominent featiues of many 
forms of inflammation, and especially of 
acute inflammation, is leukoc 3 dic infiltra- 
tion, the degree of which varies according 
to the kind of bacteria responsible for the 
inflammation, and perhaps also according 
to the number of bacteria present. This 
is but another way of saying that, when 
the inflammation is due to bacteria, the 
degree of leukocytic infiltration varies 
according to the virulence of the infc''ting 


micro-organisms. In a large proportion of 
cases in which the inflammation is caused 
by pyogenic bacteria, notably by staphylo- 
cocci (furuncle, carbuncle, abscess, acute 
adenitis, etc.), the favorable effect of proper 
irradiation can be observ'^ed within from 
two to twenty-four hours, and it continues 
to increase thereafter. If the lesion has 
been irradiated during the early part of 
its course, the pain subsides and disap- 
pears, although the pain may continue to 
increase for an hour or two before it begins 
to diminish. The swelling abates and the 
lesion gradually undergoes what is known 
as resolution. When the lesion is ir- 
radiated later in its course, the resolving 
effect of the rays is less striking; pain 
may diminish just as in the case of lesions 
which have been treated early, but the 
analgesic effect takes place somewhat 
more slowly. A more pronounced effect, 
however, is that, when the lesion is ir- 
radiated after suppuration has started, the 
suppurative process is hastened and, for 
this reason, it may become necessary to 
provide drainage sooner than would be the 
case with similar lesions which have not 
been exposed to roentgen rays. 

The changes which have been described 
ma}’’ be obserA'ed in about 75 per cent of 
the lesions treated. In cases which con- 
stitute the remaining 25 per cent, exposme 
to rays is not followed by any modification 
which can be recognized as an effect of the 
rays. This is especially true when the 
inflammatory process is due to infection 
by streptococci. 

When we try to account for this chain of 
events, a satisfactory explanation cannot 
be found until we remember what is known 
about the great sensitiveness to irradiation 
of certain varieties of cells, notably the 
leukocytes (especially lymphocytes, poly- 
morphonuclear neutrophils, and eosino- 
phils). Numerous experiments on animals 
have long since estabhshed the fact that 
the lymphoc 5 ries in lymph nodes, spleen, 
circulating blood, intestinal folHcles, thy- 
mus gland, and other structures in which 
lymphoid cells are to be found, are the 
most radiosensitive of all the different 
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kinds of cells in the body. The poly- 
morphonuclear leukocytes and the eosino- 
phils are less sensitive than the lympho- 
cytes, but only slightly less. All three 
varieties of leukocytes arc much more 
sensitive to irradiation than any other type 
of cell except the variety of epithelial cell 
which secretes mucus and which is found 
chiefly in the salivary glands, stomach 
and intestine, and bronchi. These mucus- 
secreting epithelial cells are slightly less 
sensitive than the Ijunphocjdes and slightly 
more sensitive than the polymorphonuclear 
leukocjdes and eosinophils, but they sel- 
dom play an essential or important part in 
inflammatory lesions, whereas the three 
kinds of leukocytes mentioned usually do. 

ll^en structures made up largely of 
lymphocjrtes are exposed to a. small or 
moderate dose of roentgen rays (or ra- 
dium), a certain proportion of these cells 
subsequently undergo degenerative changes 
and many are destroyed; the degree of 
this effect, that is, the proportion of 
lymphocytes thus influenced, depends upon 
liie dose of rays. Moreover, War thin’s 
experiments showed that this action of the 
rays begins during irradiation and can be 
perceived microscopically within half an 
hour after exposure; in other words, as 
soon as sections of the irradiated lymphoid 
structures can be prepared and examined. 
A small proportion of lymphocjTes re- 
mains unaffected and serves as a nucleus 
for subsequent regeneration of these cells, 
unless excessive or repeated irradiation 
has destroyed them all. Beginning during 
irradiation and perceptible soon thereafter, 
the cycle of cellular changes, as they affect 
the lymphocytes, increases for two or 
three days; and then the metabolic ac- 
tivity of the remaining cells (the lympho- 
cytes which were not affected sufficiently 
to be destroyed) continues at an ab- 
normally low level, especially in relation to 
mitosis, for from one to three or more 
weeks. After this, the remaining lympho- 
cytes gradually recover their ability to 
multiply and, after a time, partial or com- 
plete regeneration of these cells takes 
place. IWien Ijnmphoid structures are ir- 


radiated repeatedly, at relatively short 
intervals, an increasing proportion of cells 
is affected, fewer cells are able to survive, 
and their ability to regenerate and to 
replace the destroyed cells diminishes 
more and more, or the cells may disappear 
completely. 

As for the polymorphonuclear and eosin- 
ophilic leukocytes in the circulating blood, 
the degenerative changes induced by ir- 
radiation do not become perceptible until 
from 12 to 24 hours after exposure. A 
smaller proportion of cells are affected by 
a given dose, and the resulting cellular 
changes are similar to those observed in the 
Ijnnphocytes, although regeneration takes 
place at about the same time and rate as 
that of the lymphocytes. 

When the affected cells disintegrate, a 
subsidiary step is that adjacent reticular 
cells in the lymphoid structures, or in 
other tissues in the irradiated territory, 
assume the r61e of phagocytes and ingest 
the destroyed leukocytes. These reticular 
macrophages may become quite numerous 
and, in irradiated inflammatory lesions, 
they may play an important part in dis- 
posing of bacteria and other noxious mate- 
rials. 

In. lymphoid structures the lymphocytes 
destroyed by the rays are replaced by con- 
nective tissue, but the proliferation of these 
cells is slow and does not become apparent 
until much later. In the meantime, the 
rapid regeneration of lymphocytes re- 
populates the lymphoid follicles and tends 
to mask the increase in connective tissue. 
It is only after repeated irradiation has 
brought about marked or permanent dis- 
appearance of the lymphocytes that the 
increase in connective tissue becomes 
evident. Lymphocytes, polymorphonu- 
clear leukocytes, and eosinophils, de- 
stroyed while circulating in the blood, are 
not replaced by connective tissue; their 
contents (antibodies, ferments, ete.) are 
liberated in the blood stream and exert 
their effects in the same or in some other 
region. 

Now, it is also well known that the de- 
gree of leukocytic infiltration in different 
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kinds of inflammation, or in different cases 
of the same kind of inflammation, varies 
considerably. Even in cases of acute in- 
fection by staphylococci the degree of 
leukocytic infiltration varies much in dif- 
ferent cases. When the infection is due 
to streptococci, leukocytic infiltration is 
often slight and, in the virulent forms of 
such infection, the number of infiltrating 
leukocytes in the infected tissues may be 
small or nil. When the infection is diffuse 
rather than localized, and is caused by 
virulent bacteria, the leukocytes may not 
have time to infiltrate the tissues but may 
elaborate antibodies in the blood stream. 
Therefore, whatever protective effect the 
leukocytes may be able to mobilize under 
these circumstances must be exerted as 
they circulate through the vessels and 
capillaries of the infected region. 

Anyone who is familiar with the experi- 
mental evidence relating to the action of 
roentgen rays (or radium) on the different 
varieties of cells, and who tries to correlate 
and to understand the clinical effects of 
irradiation, must be struck by one funda- 
mental point of similarity. The rate at 
which so many acute inflammatory lesions 
manifest the favorable influence of ir- 
radiation corresponds closely to the rate at 
which normal leukoc 3 rtes, of the varieties 
concerned in acute inflammations, are 
known to be affected by corresponding 
doses. Could this be a coincidence? 
Hardly, Those who have attempted to 
explain on other grounds the action of the 
rays on acute inflammations have not been 
successful and have been driven to fanci- 
ful and illogical conceptions which do not 
bear analysis. Beside the many experi- 
ments on the action of roentgen rays or 
radium on normal leukocytes, other ex- 
periments on acute inflammations pro- 
duced experimentally have likewise shown 
that destruction of leukocytes is a promi- 
nent, if not the outstanding, effect of 
exposure to the rays. The fact that, in 
a recent series of experiments, Soto, Brun- 
schwig, and Schlutz were unable to ob- 
serve a similar effect on infiltrating leuko- 
cytes may have caused some physicians to 


wonder why. In irradiating most of their 
animals, Soto, Brunschwig, and Schlutz 
used rays generated at 200 kv., filtered 
through 1 mm. of copper and 1 mm. of 
aluminium, and usually gave a quantitative 
dose of 600 r. The results of their experi- 
ments would have been much more con- 
clusive if, under similar conditions, they 
had tested the effect of smaller quantita- 
tive doses (one-tenth to one-fourth of the 
doses employed) and of a less penetrating 
quality of radiation. Those who have 
made comparative clinical tests are aware 
that, in dealing with acute inflammations 
and many chronic inflammations also, 
ra)'^s generated at 200 kv. are not so effec- 
tive as rays generated at a lower voltage 
(from 100 to 150 kv.). This probably is a 
matter of the proportion of rays absorbed 
at the level of the lesion. But another im- 
portant point is the quantitative dose: 
Against acute inflammations, doses less 
than 50 per cent of skin tolerance, and 
sometimes as low as 5 or 10 per cent of skin 
tolerance, are distinctly more effective 
than doses beyond this range. It is 
possible, therefore, that the factors men- 
tioned may explain why, in their experi- 
ments, Soto, Brunschwig, and Schlutz did 
not observe the cellular changes previously 
reported by others. 

When, in acute inflammation, a propor- 
tion of the infiltrating lymphocytes, poly- 
morphonuclear cells, and eosinophils is 
destroyed by the rays, the contents of 
these destroyed cells, including the anti- 
bodies and other protective substances 
which have already formed, must in- 
evitably be liberated and scattered among 
the remaining intact cells. Under these 
circumstances, it seems probable that the 
protective substances may become even 
more effective than when they were held 
within the cells before irradiation. Cer- 
tainly there is little ground for the assump- 
tion that irradiation increases the produc- 
tion of antibodies. On the contrary, the 
experiments of Hektoen (5-7) and others 
indicate that irradiation tends to diminish 
the formation of antibodies. 

As far as chronic inflammations are con- 
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cerned, a satisfactory explanation of the 
influence of roentgen rays or radium must 
be based on the pathologic character of the 
lesions and on the known action of the 
rays (as disclosed by experiments) on the 
kinds of cells present in the lesions. WOien 
chronic inflammations are considered, 
leukocytic infiltration plaj^s a less im- 
portant part, but another, and sometimes 
a more prominent, feature is proliferation 
of connective tissue. Besides these two 
features, the relative proportion of which 
varies in different forms of chronic in- 
flammation as well as in different cases or 
stages of the same form, some chronic 
inflammations are also characterized by 
varying degrees of central necrosis, caseous 
degeneration, calcification, or hyaline or 
amyloid change. 

Cells which have already undergone 
necrosis cannot be influenced by the rays 
because these cells are already dead. 
Cheese and chalk, since they are end-prod- 
ucts of cellular degeneration, also are 
impervious to the action of the rays ; like- 
wise, hyaline and amyloid material are 
products of • cellular degeneration and 
should be classed in the same category. 
As susceptible of being influenced by ir- 
radiation, therefore, only infiltrating leuko- 
cytes and proliferating connective tissue 
remain. We are familiar with the great 
radiosensitiveness of the varieties of leuko- 
cytes which usually infiltrate inflamed 
tissues. In this respect, connective tissue 
cells, which are relatively resistant to 
irradiation, provide a sharp contrast. 
These cells are not affected directly by the 
doses of rays which ordinarily have the 
greatest effect on chronic inflammations, 
but the proportion of connective tissue 
present may be affected indirectly as a 
result of the destruction of leukocytes. 
This indirect increase in connective tjfsue, 
however, is comparatively slow. In differ- 
ent kinds or at different stages of chronic 
inflammation, caused by the same kind of 
infection or due to some other etiologic 
factor, the relative proportion of leuko- 
cytic infiltration and connective tissue 
proliferation varies considerably. When 


leukocytic infiltration preponderates over 
connective tissue proliferation, this should 
cause the rays to have a greater and more 
rapid action on the inflammatory process, 
and vice versa. This is precisely what is 
observed in practice, as far as clinical 
observation allows. When the lesions have 
not been present a long time, they are 
distinctly more amenable and respond to 
treatment more rapidly than when they 
are of long standing and the leukocytic 
infiltration has been replaced by connective 
tissue to a greater extent. Moreover, the 
considerable, though varying, proportion 
of these two factors in all chronic inflam- 
mations probably explains why such in- 
flammations respond to treatment so much 
more slowly than acute inflammations, 
why larger quantitative doses of rays are 
necessary, and why, if satisfactory results 
are to be obtained, the treatment must be 
repeated at intervals for some time. 


METHOD 


If the considerations which have b( 
set forth are as valid as they appear to 
what influence should they have on 1 
method of irradiation? 

The first and most important point 
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concept of maximum, tolerance or tum 
doses must be abandoned \w i 
they less effective, but they a/. T f 1 
dangerous. In treating mist 
tumors, it IS essential that th 
should receive the maximum neoplas 
can be delivered to it withn, T 
to overlying or surrounding 
sues. To follow thk n ' normal ti 
inflammatory treatin 

of electrical enern a wast 

on the part of the 

patient, and an un ^ ^ 

cost. But, still increa^^ 

would be danger nf • jmportant. ' 

tissues an iSf in the 

pendent of that reactf^^-^ - 

and this might r ^ alread*';' --•c 

than resoluti(j.^°!^-''ieadto_^ 

® the 



704 


RADIOLOGY 


principles of sound treatment would thus 
be violated. This probably explains why 
some radiologists have failed to obtain 
the favorable results which should follow 
proper treatment. But the possibility 
of spreading the infection by excessive 
doses is not the only danger. Experiments 
on animals, carried out by Lacassagne 
and Vinzent, have shown that, when acute 
inflammatory lesions induced by injecting 
Streplohacillus cavix into rabbits were 
exposed to doses of roentgen rays such 
as are used in the treatment of malignant 
processes, a considerable proportion of the 
animals subsequently developed sarcomas 
in the same region. 

For acute inflammations, especially those 
due to infection by staphylococci or to 
trauma, experience has shown that a 
single, small dose (from 10 to 50 per cent 
of the erythema dose) is usually sufficient 
and yields the best results. Occasionally, 
when a single exposure has not had the de- 
sired effect, a second exposure several 
days after the first may be worth trying. 
For example, the first dose may result only 
in partial resolution, and a second dose may 
be necessary to complete the effect. The 
more acute the inflammation, the smaller 
the dose usually required. 

An important point is that the field of 
irradiation should not be confined too 
closely to the visible limits of the inflamed 
area, but should include a wide zone of 
apparently normal tissues. This deserves 
more attention than it frequently re- 
ceives and is especially true when the in- 
flammation has been caused by virulent 
bacteria, such as streptococci or Bacilhis 
welcJm. Here, because the limits of in- 
fection are often uncertain, because leuko- 
cytic infiltration often is slight or prac- 
tically non-existent, and because it is es- 
sential to have the rays act on leukocytes 
in the blood circulating through the in- 
flamed region and all around it, the ad- 
vantage of treating widely cannot be 
stressed too much. When a patch of ery- 
sipelas covers one cheek, for instance, the 
entire side of the head and a good part of 


the neck should be included in the field of 
irradiation. 

In treating inflammations caused by 
highly virulent bacteria such as Bacilhis 
welchii, Kelly (8-11) has found advantage 
in using small doses and repeating them 
daily or twice daily for several days. The 
reason why such a procedure should be 
more effective is not clear. It is possible 
that when the infecting bacteria have a 
high degree of virulence, a single irradia- 
tion may not influence a number of cir- 
culating leukocytes sufficient to overcome 
the infection. But when irradiation is 
repeated daily or twice a day for three 
or four days, the number of circulating 
leukocytes acted on by the rays must neces- 
sarily be much greater, and this may pos- 
sibly account for the greater efficacy of 
Kelly’s method in the treatment of this 
kind of infection. Inasmuch as streptococ- 
cic infections often assume a virulent form, 
and leukocytic infiltration is often slight 
or wholly lacking, it is possible that the 
same method of small doses repeated 
daily or twice daily for three or foiur days 
might have a similar advantage. 

As far as the quality of the rays is con- 
cerned, there seems to be little doubt that 
rays generated at moderate voltage such 
as from 100 to 150 kv. (the “New Dealers” 
in radiology would now call this “low” 
voltage) and filtered through 4 or 6 mm. 
of aluminium or through copper of equiva- 
lent filtration value, are more effective 
than rays generated at 200 kv. or more. 
In all probability, the superiority of rays 
of medium wave length is due largely to 
the greater absorption of these rays by the 
inflamed tissues, and, perhaps, to a differ- 
ence in the scattering factor also influencing 
absorption. Whether or not these related 
factors constitute an adequate explana- 
tion remains to be determined. 

I^Tien roentgen rays (or radium) are 
employed in the treatment of chronic in- 
flammations, as I have aheady mentioned, 
larger, though still moderate doses (50 to 
80 per cent of erythema), must be repeated 
at intervals for some time in order to cure 
the lesions or to obtain maximum improve- 
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DISCUSSION 

Paul D. Moore, M.D. (Muncie, In- 
diana) ; This symposium has been in- 
formative and stimulating, but I believe I 
have not heard any of the speakers mention 
the x-ray treatment of streptococcic sep- 
ticemia. I refer to cases thatrare medicine- 
fast, resisting medical treatment. 

Your minds quicken with a sense of 
familiarity upon recalling your own cures 
of such streptococcal infections as ery- 
sipelas, acute otitis media, acute mastoidi- 
tis, and even streptococcal pneumonia 
following roentgen therapy. I have treated 
all of these conditions successfully and the 
hospital staff refers such cases to me with 
enthusiasm. It would be useful to check 
results against the specific strain of the 
organism. My cases were mostly due to 
Streptococcus hemolyticus. It is possible 
that the rarer types, such as S. vmdans 
and 5. piUridns, ma}'- not respond, but we 
still have this to learn. 

Since the few patients I have treated do 
not warrant a statistical comparison, case 
reports must suffice to give you a clinical 
impression. A female, 15 years of age, 
entered the hospital with temperature 
103.5° and bilateral acute otitis media of 
two weeks’ duration. Mastoid radio- 
graphs revealed non-development of cel- 
lular structure. A myringotomy was per- 
formed but septicemia and bilateral pneu- 
monitis developed. Radiographs revealed 
diffuse parenchymal involvement of both 
lungs, and blood cultures were positive for 
hemolytic streptococci. 

In spite of large doses of sulphanilamide, 
Congo Red and even Cadham’s hyper- 
immune rabbit serum from Winnipeg 
(which reputedly yields 90 per cent cures), 
the patient steadily became worse. Con- 
^Itants from the University Medical 
Center indicated a fatal outcome and when 
I was called at the end of four weeks to see 
the patient the relatives also were called 
for presence at the death. 

The mobile unit at the bedside was used 
to deliver through the cellophane of the 
oxygen tent 75 r in air, over the chest, in 


one treatment. In 15 hours improvement 
justified removing her from the oxygen tent 
and treating each ear with 100 r of x-ray. 
An uneventful recovery followed and she 
has been normally well for this past year. 
The pneumonia, septicemia, and bilateral 
otitis all healed completely. 

AVithout making any claims on the basis 
of a few cases, I report on an adult male 
whom I treated, in 1932. He had a bilat- 
eral acute mastoiditis which had been 
treated surgically. The complication of 
lateral sinus thrombosis, although treated 
by surgical intervention, failed to cure or 
prevent a hemolytic streptococcic sep- 
ticemia from developing. Positive blood 
cultures were recorded daily. Transfu- 
sions of blood, surgical drainage of 
deep multiple abscesses, and exceedingly 
good private nursing failed to revi\^e the 
patient. Consultation from the Univer- 
sity Medical Center was obtained and the 
patient was sent for x-ray therapy in a con- 
dition of cachexia, profound anemia, and 
stupor. 

One hundred roentgens in air over the 
spleen and over the liver was given, bear- 
ing in mind the effect on the reticulo- 
endothelial system. The method was ex- 
perimental and the dose arbitrary. The 
next day the patient spoke. He at least 
was not worse and we were encouraged to 
treat him daily in the manner just men- 
tioned. At the end of seven days the blood 
culture was negative and in another week 
he had a dinner party with friends. The 
recovery was uneventful except for a mild 
infectious arthritis of one shoulder, which 
responded to physical therapy. The pa- 
tient is living to-day and perfectly well. 

I hope these cases will stimulate those 
of you who have access to numerous 
patients of this type to make a statistical 
study, including a study of the type of 
streptococcus. Certainly in a large group 
of cases there will be a percentage of fail' 
ures. For instance, one patient with 
streptococcic septicemia failed to respond 
to Cadham’s hyperimmune rabbit serum 
and sulphanilamide therapy. She had 
already developed a brain abscess. Under 
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no circumstances did her fever drop in 
spite of good medication and care. The 
only time the temperature reached normal 
was the da)’^ following an x-ray treatment. 
She was transported to another hospital 
for surgical intervention of the brain ab- 
scess, and died. 

As I said before, I refer to medication- 


resistant cases of streptococcic septicemia, 
especially hemolytic. If the primary 
lesions were treated early with x-ray, then 
the secondary septicemia and its complica- 
tions could be prevented. Simultaneous 
chemotherapy is not contra-indicated and 
is an extra safeguard, but is often un- 
necessary. 



EFFICIENCY CURVES IN QUANTITATIVE RADIOBIOLOGY 

By WILLIAM H. LOVE, B.Sc., Ph.D., University of Sydney, Sydney, Australia 


[||F the characteristics of the tissue and 
the physical conditions of the irradia- 
tion are known, it is possible to plot 
two related sets of curv’-es, the one showing 
the correlation between the quantitative 
biological effect M and the variable 
irradiation time t for constant radiation 
doses qA, gs, gc. and the other 

showing the correlation between M and 


consistent with all the experimental work 
that has been done in this field. 

Reference to Figure 1 shows that some 
of the curves exhibit maximum values 
which drift progressively in the direction 
of increasing time as the radiation dose 
is increased (1). Other curves {qA, etc.) 
in the same family show that M falls 
continuousljf as t increases, and one par- 



the variable radiation intensity a for the 
same radiation doses. 

When an attempt is made to draw these 
cur\res for the most general case of any 
irradiated tissue several complexities are 
encountered, but if we exclude the most 
rapidly proliferating tissues (I), they can 
be constructed without great difficulty. 

By employing the results obtained in an 
earlier publication (1), it can be shown 
that the curves cannot cut, and that they 
can be generally represented as in Figures 
1 and 2, in which T represents the duration 
of the radio-sensitive period (I). 

These results, analytically obtained, are 
particularly instructive and appear to be 


ticular curve (g,u) exhibits the complete 
independence of M and t over a particular 
range of t. 

From Figure 2 we see that the critical 
intensity, i.e., that intensity with which 
is associated maximum biological effect for 
a given dose, is in general a function of 
the radiation dose, that in certain cir- 
cumstances it may vary slowly with the 
dose, and that it may even be independent 
of the dose (1). The maxima in this case 
drift progressively in the direction of 
decreasing intensity as the radiation dose 
is increased, and it can be shown that the 
maximum possible range of variation in 
the critical intensity is g^x to gb/j these 
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latter quantities being dctcrniiucd by the the significance of the several other sym- 
characteristics of the tissue. bols- being clearly indicated in Figures 3 

The practical importance of realizing and 4. 



the critical intensity is seen to vary with 
the dose, and a quantitative estimate of 
the effect of a given departure from the 
critical intensity can be easily obtained. 

If, as in a previous publication (2), the 
mortality curve^ is represented by ^ = 
fiq) (Figs. 3 and 4), then the resultant 
mortality sustained by a tissue irradiated 
with a dose gi, at a rate a, is given by 


II 

diV_ rp\ 
\ 

\ 2Ai ( - 

1 ^gr 

- 1);,.} 

(1) 

when 


= aT > gi 



and by 





Mr = 

i>N j. ^ 

dt 1 

( ‘iAr - - 

t gr ^gr 


(2) 

when 

Qt 

= aT < gi 




> The inortalily curve exhibits the relationship 
between the dose g and the fractional mortality, or the 
fractional biological effect Q. 


If a is the critical intensity for a dose qi 
we have 

— 2A,. + 2qjhT — qiK + 

(3) 

dqr 

and as qi increases indefinitely a ap- 
proaches the value determined by 



a result which can be interpreted in 
relation to Figure 5, in which OT is the 
tangent from the origin, and OM the line 
with which the curve forms segments of 
equal area. 

It follows from this that the curve con- 
necting the several maxima in Figure 2 is 
asymptotic to q\ where 

eVT = gt (5) 

and it can also be shown that 


- ^ m the case considered here is a constant. 
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S‘.v-2" = (6) 

It is convenient to call aT the partial dose 
for any intensity a, and if we plot the 
mortality against partial dose (Fig. 2), 
several significant relationships are imme- 
diately established, and further simplifica- 
tions are introduced into the subsequent 
analysis. 

If, as previously, we define the bio- 
logical efficiency E as the ratio between 
the mortality and the radiation dose, it 
becomes clear that Equations 4 and 5 
define the intensity with which is asso- 
ciated maximum biological efficienc}^ on 
the primar}’^ mortality curve. 

From Equations 1 and 2 we get 

El - — = {2^, -h (q,-q,)E} (7) 

qi Ot q^qr 

when 

9r > 2i 


and 

X = X ■ X {2Ar^{qr-qr)hr] (8) 
5 , dt qiqr 

when 

?r < 2i 

If we now write 

-El = /(?!. ffr) 

it will be seen that this function is sjun- 
metrical in gi and q^, i.e.,f{qu qr) == /(Sr. 20 
from which it follows that the curv’es E\, 
qi obtained by ascribing to qj a series of 
constant values, q^, q^, q^, etc., are iden- 
tical with the curves £i, gj-. obtained by 
ascribing the same constant values to gi- 
In other words, total dose and partial 
dose are interchangeable in the above sense 
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We can now go on to show that 

^ .r. A. / - 5,. + ‘|l I (10) 

oqi U q^q^'- I 2 1 

when 

Qr > 2i 

and that 


~ = ,{5, - S;} (11) 

Hqi dt q,q,-^^ -( v ^ 


when 


qr < qi 

S\, Si and ^3 being the areas shown in 
Figures 6 and 7 and OP being the parallel 
to yir the tangent at T in Figure 6. 

When these results are considered to- 


gether in relation to Figures 2 and o, it 
will be found that 

(1) If qr — q,, > q^i the efficiency in- 

CC^ 

creases with qi to a maximum value — 

which is realized for some particular value 
of the partial dose, between q;, and then 

decreases to a limiting value — . -A . T. 

qp di 

As qr increases, the partial dose determin- 
ing the position of the maximum ap- 
proaches 5 ^. 

(2) If qr = 2.V the efficiency increases 

witli qi to a maximum value which is 

9,1/ 

realized when gi = g,, and then remains 
independent of qi. 

(3) If 9r = Qk < 9 , 1 / 'the efficiency in- 
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creases continuously with gi to a limiting 
value 

Qk 

If and h^p are the limiting ordinates 
for infinite intensity on the mortality 
intensity curves and qp (Fig. 2), we see 
that 

dN 


&gr 

dgi 


Qt 


bhp 

dqr 


QriQi Qt) 


dgj.2 


(14) 


we find 
d 


bt 


bqi 


-El 


(max.) 


and 


h\ 


at 


and in virtue of the obvious property 
(Fig. 8) 

gfl gs 

which must exist for pairs of points on 
either side of T, it is clear that pairs of 
efficiency curves pass to the same limits 

which are all less than — . ~ T 

gt di! 

We will now investigate the variation 
in the maximum efficiencies associated 
with the critical intensities, that is to say, 
along the curve A B C D (Fig. 2). 

The condition that a critical intensity 
exists is that the total dose g, must be 
greater than g,,^, and if this condition is 
satisfied the partial dose q^, which de- 
termines the critical intensity, is given 
by equation (2), which, when combined 
with equation (8) leads to 


gi ~ gr V bgp 
gi / t>gr^ 5gi 

(15) 

which is clearly positive and Ej (max.), 
therefore, increases with gi, and approaches 
the limiting value 

T. 

gi 

We are now in a position to construct 
the efficiency curves which are shown in 
Figure 9. In this system of cun’'es partial 
dose and total dose are interchangeable 
in the sense previously established, the 
significance of the several symbols in 
relation to the primary mortality curve 
being clearly shown in Figure 5. 

It will be observed that the intensity or 
partial dose with which maximum effi- 
ciency is associated tends to become inde- 
pendent of the dose as this increases (1). 
The partial dose approaches g^,, namely, 
that partial dose with which is associated 
maximum efficiency on the primary mor- 
tality curve, and the efficiency approaches 

hr. bN 


the maximum possible value 


E 


■^iCmax.) 


bt 


^gi V qnjbqp 


It can be shown that 


dg, 


{Ei(niax.) } 


gr 

gl 


b%p 

bqp^ 


1 

dgi gjE 


gr 


bhp 

bqp 


( 12 ) 


4,)} 

(13) 


and substituting the value 


T. 

gr. 

The efficiency for any other partial dose 
qs, likewise, approaches — • ■ T. 

These latter results are a direct conse- 
quence of the fact that, for any fixed 
partial dose, the mortality sustained by 
cells in the radiosensitive condition at the 
commencement of the irradiation, becomes 
small compared with that sustained by 
cells which are subsequently irradiated. 
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ROENTGENOGRAPHIC IMAGES IN PRIMARY CARCINOMA OF THE LUNG 

By LEW A. HOCHBERG, M.D., C.M., Brooklyn, New York 

From the Department of Surgery, Jewish Hospital, and the Departments of Thoracic 
Surgery at King’s County and Sea View Hospitals 


II T would not be pleonastic to reiterate 
that the co-operative efforts of the 
internist, roentgenologist, bronchosco- 
pist, pathologist, and thoracic surgeon have 
contributed immeasurably to our rapid 
advancement in the study of carcinoma of 
the lung. Without such teamwork there 
would have been relatively little progress 
in attaining an earlier recognition of this 
disease. These endeavors have undoubt- 
edly popularized this disease and may, in a 
large measure, account for the current 
beliefs that there is an increase in the in- 
cidence of primary carcinoma of the lung. 

As early as 1910, Otten showed that 
there were two forms of malignant neo- 
plastic disease of the lung. Several years 
later, Assmann was able to subdivide 
pulmonary carcinomas into six roentgen 
forms. About this same time Tovell 
showed that there was a relationship be- 
tween the type of lesion and the roentgen- 
ray picture. In more recent times, Kirk- 
lin and his co-workers have again consid- 
ered carcinoma of the lung to be of two 
primary forms, namely, bronchial and 
parenchymal. Hyde and Holmes prefer 
to classify bronchogenic carcinomas as 
obstructive and non-obstructive ; Rabin 
and Neuhof suggest that they be classified 
as circumscribed and non-circumscribed. 
Wasch and Epstein believe that the clinico- 
roentgenographic subdivision should be 
on the basis of the degree of progress of 
the lesion and they, therefore, subdivide 
bronchogenic carcinomas into early, mod- 
erately advanced, and far advanced. 

The writer proposes a roentgenographic 
classification of primary carcinoma of the 
lung which is based upon the pathologic 
changes nathin the lung. This classifi- 
cation recognizes three modes of growth; 
(1) In which the tumor is intralumenary 
(intrabronchial) and produces roentgen 


changes characterized by bronchial ob- 
struction; (2) the bronchial (intramural) 
which is characterized by a carcinomatous 
extension along the lymphatics of the 
bronchial tree, and (3) an intrapulmonary 
(extrabronchial) form in which the neo- 
plasm grows outside the lumen of the 
bronchus and extends around it, forming a 
peribronchial mass within the lung tissue. 
Regardless of whether or not the growth 
extends into the lumen of the bronchus, 
along the wall of the bronchus, or outside 
the bronchus, the site of origin is either 
at the hiluni, in the parenchyma, or at the 
periphery of the lung. The roentgeno- 
graphic changes associated with a carci- 
noma of the lung will, therefore, depend 
upon the location of the primary , growth, 
its size, mode of growth, effect upon the 
neighboring structures, and the secondary 
changes within the lung incidental to the 
expansion of the neoplasm. 

There is no roentgen picture pathogno- 
monic of carcinoma of the lung. It is only 
after considering the history and clinical 
course that we may venture an opinion as 
to whether or not a roentgen film is sug- 
gestive of pulmonary neoplastic disease. 
Thus, a massive pleural effusion may hide 
an underlying process which may or may 
not be carcinomatous; an aspirated for- 
eign body or a polyp within the bronchus 
may produce a massive collapse of the lung 
simulating an obstructing carcinoma of 
the bronchus; a solitary metastatic hy- 
pernephroma may have many of the 
characteristics of a parenchymal carci- 
noma; enlarged hilar glands due to Hodg- 
kin’s disease or an aortic aneurysm may be 
mistaken for a hilar bronchogenic carci- 
noma. However, with the aid of the his- 
tor}'^ and clinical course, the interpreta- 
tion of roentgenographic studies should 
be considerably simpler. The proposed 
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classification* ma.y be represented sche- 
matically as follows; 


'Intralumenary (Intrabronchial) 
iBronchia! (Intratnural) ; 

jlntraoulniomc (Extrabronchial): 


Lobar- 


-> Pulmonic 


jHUar (Proximal) ; 

jParenchymal (Central) j 
iPeripheral (Subpleural) i 


Hilar . — ^In this U'pe, the primari' growth 
arises from the bronchus at, or near, the 
root of the lung. The bronchus at this 
site has a wide lumen, therefore, an intra- 
bronchial growth in this region must at- 
tain considerable size before it can ob- 
struct the bronchus and produce a massive 
atelectasis. At its inception, a hilar neo- 
plastic process cannot be detected b}' 
roentgenography. It is not surprising, 
therefore, that in the earliest stages the 
growth win escape recognition. UTien, 
however, it has increased in size, or has 
extended to the hilar hnnph nodes, it 
may be recognized by the regional opacity. 
This area presents a unilateral, hilar, and 
more or less homogeneous infiltration (Fig. 
1). At this early stage, the primar)' 
growth need not be visible on the roent- 
genogram. The size of the shadow varies 
■with the duration of the disease, the rate 
of growth of the neoplasm, and the rate 
at which the lymphatics and pulmonaiw 
tissue become involved. The shape of the 
opacity is semicircular or triangular, with 
its convexity or base directed toward the 
lung tissue on the side of the neoplasm. 

Stivelman pointed out that an endo- 
bronchial tumor may extend through the 
wall of the bronchus and infiltrate the tis- 
sues in the region of the hilus, via the 
lymphatics, and form nodular, glandular 
growths along the bronchial wall. As the 
mother tumor increases in size (still not 
obstructing the bronchus), the regional 
h-mph nodes continue to increase in size 


1 This dassification recognizes the site of origin in 
all cases of carcinoma of the lung, as the bronchus or 
some subdivision thereof. 


and cast a unilateral shadow, which, to- 
gether with the neoplasm, remains fairly 
well demarcated from the surrounding 
lung tissue. The edges of the solid mass 
and surrounding lung parench)’’raa fre- 
quently will show infiltrative, radiating 
projections and congestive changes (Fig. 
2). At this stage, the grorvth is general!}’ 
of an uneven radiolucency, and may ap- 
pear lobulated with a nodular or irregular 
lateral border. The opacity is due to the 
tumor, glands, and reactionarv'- changes, 
no one of which can be distinguished from 
the other. The proximal part of the in- 
filtration is usually confined to the level 
between the fifth and ninth dorsal verte- 
brae. Oblique and lateral roentgeno- 
graphic studies may sho%v a retrocardiac or 
mediastinal opacity (Fig. 3). If the tu- 
mor and glands have attained an appre- 
ciable size, the heart may be displaced 
anteriorly or rotated away from the af- 
fected side. 

As the intrabronchial tumor increases 
further in size, and an intramural lym- 
phatic spread of the disease takes place, 
the mucosa becomes congested, edema- 
tous, and pressed upon from %vithout. As 
a result of the inflammatoiy’' and neoplas- 
tic changes within the lung, superimposed 
upon the condition -wi thin the bronchus, 
the latter soon becomes obstructed, and 
atelectasis ensues. The extent of the 
atelectasis depends on the size of the 
bronchus occluded, and may, therefore, be 
massive, when the main bronchus is af- 
fected (Fig. 4), or lobar, when a stem 
bronchus is occluded (Figs. 5 and 6). In 
those instances in which atelectasis has 
taken place, there is a more or less uniform 
opacity of the lung or lobe with diminished 
opacity toward the peripheral part of the 
limg-field; the intercostal spaces are nar- 
rowed, the diaphragm is elevated, and the 
mediastiniun may be somewhat retracted 
toward the affected side. Frequently, the 
mediastimun is fixed, due to the sur- 
roimding inflammator}'^ changes secondar}' 
to the neoplastic process, in which in- 
s-tances the mediastinum ■will not be dis- 
placed. 
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The roentgenogram in the early extra- plasm is essentially the same as that of the 
bronchial or intramural hilar type of nco- intrabronchial type. In the extrabron- 



Fig. 1 {upper left). Unilateral (right) hilar glandular enlargement with some infiltration of the proximal part 
of the lung parenchyma. 

Fig. 2 {upper right). Bilateral hilar glandular enlargement, more pronounced on the left. Note the irregu- 
lar mottled appearance of the left hilar opacitj' and its irregular distal edge. 

Fig. 3 {lower left). Lateral view of the chest in a patient in whom the anteroposterior view showed only a 
suspicious infiltration jutting out from behind the heart. There is a dense retrocardiac opacity. 

Fig. 4 {lower right). Atelectasis of the right lung. The right hemithorax appears smaller than the left; 
the right diaphragm is elevated; the heart is not retracted. 
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the retrograde lymphatic infiltration of the 
lung causes a fan-shaped, veil-like carci- 
nomatous and inflammatory opacity. A 
roentgenogram of this lesion shows con- 
siderable striation, or linear infiltration of 
the lung, which extends outward from the 
hilum (Fig. 7). Witliin these striations, 
there are many various-sized, distinct 
nodular areas of greater density than the 
surrounding opacity. These areas cor- 
respond to sites of bronchial lymph node 
enlargement. The radiolucency of the 
lung appears unevenl}'- diminished, the 
greatest density being at the hilus. If, 
however, the primary growth originated in 
a secondary bronchus, the spread is in a 
lobar fashion and the roentgenogram shows 
similar linear infiltration, opacity, and 
nodular areas sharply confined to one lobe 
of the lung and limited by the interlobar 
fissures (Figs. 5 and 6). The area of in- 
filtration is triangular, the apex of which is 
directed toward the hilum. In those cases 
in which the primary growth is least ma- 
lignant, the spread is comparatively slow 
and the unaffected lung tissue may un- 
dergo emphysematous changes; the dia- 
phragm may become depressed and the 
trachea pushed toward the contralateral 
side. The contrast of emphysematous 
lung and infiltrated lung makes the inter- 
lobar fissure appear as a sharp line of de- 
marcation, when the carcinoma is in the 
upper lobe. When, however, it is in the 
lower lobe the interlobar line of demarca- 
tion is less distinct and often irregular 
(Fig. 8). In the final lobar stage, the 
lobe becomes dense, irregularly opaque, 
and contains many areas of increased 
density (nodular areas), the outline of 
which is indistinct. The lobar type may 
be present in any part of the lung, but is 
more often seen in the upper lobes where 
it is frequently confused -with tuberculosis 
and pneumococci pneumonia. 

Parenchymal. — The parenchymal lesion 
is generally an extrabronchial neoplastic 
process, arising from a secondary or ter- 
tiary brancli bronchus, which grows more 
or less centrifugally about the bronchus 
as an axis (Fig. 9) . On the roentgenogram 


it appears, therefore, as a circumscribed 
round or ovoid opacity distinct from the 
hilum and periphery of the lung. The 
lung tissue about the primary growth 
often undergoes emphysematous changes. 
As the growth increases in size, it generally 
loses its delineation and appears as an 
agglomeration of soft and hard shadows 
(Fig. 10). Extending outward from the 
edges of the tumor and into the surround- 
ing lung tissue there are infiltrative neo- 
plastic and inflammatory projections. At 
this stage, the line of demarcation between 
tumor and lung tissue becomes indistinct. 
The infiltrative strands leading toward the 
hilum are denser than those leading to- 
ward the periphery. The hilar glands 
become enlarged and dense. As the proc- 
ess continues, the infiltration becomes 
more pronounced, the original growth be- 
comes further obscured, and the entire 
lobe becomes unevenly opaque. At this 
stage, it cannot be distinguished from the 
lobar type of neoplasm which had its in- 
ception at the hilum. Still later, the en- 
tire lung may become involved in the neo- 
plastic process, at which time it cannot be 
distinguished from the advanced hilar 
form. 

Peripheral . — ^This form of primary car- 
cinoma of the lung appears to have been 
given little attention, as evidenced by the 
paucity of references to it in the litera- 
ture. Most writers believe it to be pleural 
involvement, secondary to the hilar or pa- 
renchymal forms. The peripheral form 
of primary carcinoma takes origin in the 
smaller bronchioles, perhaps the terminal 
bronchioles near the surface of the lung, 
and rapidly infiltrates and extends along 
the subpleural lymphatics, chest wall, and 
diaphragm. In the early stages, roentgen 
examination shows a localized opacity 
at the pleiua with proximal lung infiltra- 
tion. It is very frequently accompanied 
by an encapsulated hydrothorax (Fig. 
11). As the process advances, it involves 
the entire pleura and the peripheral part 
of the lung-field. On the roentgenogram 
there is an uneven opacity of the hemitho- 
rax which in many ways resembles a pleural 




Fig. 9 {upper left). A parenchymal (central) carcinoma of the left upper lobe bronchus. The area media 
to the growth is infiltrated, whereas the lateral part is clear. The lower part of the ovoid shadow presents a 
annular shadow (excavation). 

Fig. 10 {upper right). A large parenchymal carcinoma of the right lung with infiltration about the mother 
growth. . - 

Fig. 11 {lower left). Carcinoma of the left upper lobe at the periphery of the lung-field. There is a patho- 
logic fracture of the posterolateral part of the fourth rib on the left side. The tumor and pleura are wei 
demarcated from the underlying lung tissue. 

Fig. 12 {lower right). Peripheral (subpleural) carcinoma of the left upper lobe. There is an ovoid opacity 
extending from the third rib down to below the level of the seventh rib. The surrounding pleura is infiltrated. 
There is a pathologic fracture of the fourth rib which overlies the tumor. 
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effusion. Not infrequently it will erode 
the underlying ribs (Fig. 12). The posi- 
tion of the mediastinum remains unal- 
tered. Attempts at aspiration may yield 
a small amount of fluid. Roentgen stud- 
ies after the aspiration show no change 
in the opacity of the hcmithorax as com- 
pared with the roentgen studies made 
before the aspiration. This is because 
the underlying opacity is due to a carci- 
nomatous lymphangitic infiltration. Care- 
ful e.xamination of the roentgenogram may 
show miliary dense deposits on the surface 
of the pleura and in the peripheral lung- 
fields. The hilar glands remain uninvolved 
until late in the course of the disease. As 
the pleural nodules grow they tend to 
coalesce and produce a uniform opacity. 

Regarding apical peripheral carcinomas, 
Jacox quotes Pancoast as follows: “The 
name of ‘superior pulmonary sulcus tumor’ 
has been given it because this term im- 
plies its approximate location and a lack 
of origin from lung, pleura, ribs, or medias- 
tinum. It is possible that this new des- 
ignation may be changed again, with a 
better knowledge of the histopathology 
of the growth.” He further adds, “Oppor- 
tunity to examine autopsy material from a 
case of this sort has convinced me that, 
at least in this instance, the tumor arose 
from the mucosa of the terminal bron- 
chioles in the apex of the lung, and that 
the name ‘primary carcinoma of the pul- 
monary apex’ might be appropriate.” 
Many investigators are in accord with Ja- 
cox and believe that the so-called “supe- 
rior pulmonary sulcus tumors” are carci- 
nomas of the lung, of peripheral apical 
origin (Fig. 13). 

The foregoing, in summary form, de- 
scribes the three roentgen forms of primarj^ 
carcinoma of the lung, as seen in the un- 
complicated cases, and the pathogenesis 
of each. The roentgenographic intra- 
thoracic complications and secondary 
changes which may ensue are: {A) Pleural 
effusion; {B) bronchiectasis; (C) ex- 
cavation of the neoplasm, and {D) metas- 
tascs (intra thoracic) . 

(.4) Pleural Effusion . — The presence of 


a liydrothorax is so frequently encoun- 
tered in carcinoma of the lung that in a 
patient of cancer age and, in the absence of 
a previous cardiac, nephritic, or pneumonic 
process, it should always be looked upon 
with a suspicion of being the result of an 
underlying malignancy, until proven other- 
wise. There is nothing unusual in the 
roentgenographic appearance of an effusion 
due to a malignancy of the lung, except, 
perhaps, that the position of the medias- 
tinum is generally unaffected by the fluid 
(Fig. 14). The mediastinum usually re- 
mains in a relatively normal position and 
is not displaced as it is in the case of a 
pleural effusion following an acute inflam- 
matory process. Butler and Ritvo be- 
lieve liiat the upper limit of the fluid gen- 
erally describes a curvilinear line extend- 
ing upward toward the axillary region. 
This phenomenon is more often encoun- 
tered in effusions secondary to the paren- 
chymal neoplasm than in the other forms. 
The density of the shadow cast by the 
fluid will vary with the thickness of the 
layer of fluid present. Various degrees of 
obliteration of cardiac, pulmonary, and 
diaphragmatic detail may also be observed. 
Not infrequently, in the early hilar and 
parenchymal types of neoplasm, the fluid 
present is of such small quantity that it is 
entirely confined to the costophrenic angle. 
As the disease progresses, the lateral hemi- ■ 
thoracic and apical regions remain rela- 
tively clear, whereas, the central and hilar 
areas become more opaque. This may be 
due to tlie fact that the lateral and apical 
parts of the thorax are least involved in the 
reactionary pleuritis. The adhesions re- 
sulting from the pleuritis further tend to 
limit the extent of the effusion. It has 
been pointed out by Kirklin, that fluid 
in the pleural cavity is more commonly 
encountered in those cases in which the 
carcinoma originates in the lower lobes 
than in the upper lobes. 

In the hilar cases, pleural effusion is 
usualty a late manifestation of the disease 
and may be accompanied by some con- 
traction of the heraithorax. In those cases 
in whidi there is bronchial obstruction 
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The roentgenographic appearance of a gone excavation is characteristic. The 
carcinoma of the lung which has under- vomica is thick-walled and irregularly 



the neoplasm^^ ’"‘ght upper lobe. There is considerable infiltration about 

Fig 18 Sfer ® thickened polypoid processes. 

Figure 17 there is a fluid level prese^lj^^S th^e SvUy^' 

Fig! 20 (w/r St). "^oSCtioToFuiMcU on the right side. 

There is a crescentic dense shadow at thl bronchus which is complete m the lower lobe, 

abrupt cessation to the flmv of !eft hilus and bronchiectatic areas at the left base. There is an 

P I on to the How of the contrast medium at the beginning of the left lower lobe bronchus. 
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infiltrated (Figs. 17 and IS). Extending 
outward from the cavity and into the sur- 
rounding lung tissue, there are strands of 
carcinomatous and inflammatory projec- 
tions, while extending into the cavity 
proper there are irregular short processes 
which appear like foreshortened stalac- 
tites and stalagmites. Within the cavity 
there may be one or more fluid levels. 
The bronchus leading to the cavity is usu- 
ally densely infiltrated and appears to 
end in a unilateral group of enlarged hilar 
or mediastinal glands. 

(D) Metastases {Intrathomcic) . — Regard- 
less of the duration, size, or position 
of the primary’’ growth, metastasis may 
occur at any time during the course of 
the disease. Roentgenologicallj'’, we can 
distinguish three sites of metastatic de- 
posits: (1) In the lungs and pleura; (2) in 
the bony framework, and (3) in the heart 
and pericardium. 

(1) Metastatic deposits in the lung ap- 
pear as discrete opaque nodules in the 
region of the mother growth or may be 
widespread throughout the same lung and/ 
or contralateral lung. When generalized, 
it has the appearance of a miliary pul- 
monary carcinosis. On the roentgeno- 
gram there are numerous, various-sized, 
round, discrete, opaque shadows scattered 
throughout the lung-fields. Frequently 
these deposits appear like a diffuse irregu- 
lar infiltration of the lung. Lorey de- 
scribes a case of miliary carcinosis, due to 
erosion of a pulmonary vessel, with sub- 
sequent hematogeneous spread of the 
disease throughout both lungs. Metas- 
tasis to the pleura is almost always asso- 
ciated with pleural effusion. When the 
fluid is removed one may observe round 
dense areas of opacity, irregularly dis- 
tributed on the surface of the pleura. (2) 
Secondary deposits in the ribs, clavicles, 
sternum, and vertebr® are frequently 
encountered. These structures show areas 
of rarefaction and at times pathologic 
fractures. (3) Metastasis to the heart 
(pericardium) is evidenced by a collection 
of fluid in the pericardial sac, which is 
indicated on the roentgenogram by an ob- 


literation of the normal cardiac configura- 
tion. 

Schwartz and Auerbach have pointed 
out that there are instances of broncho- 
genic malignancies in which a “carci- 
nomatous pneumonia” takes place (Fig. 
10). They show cases in which the bron- 
chus apparently presented no evidence 
of carcinoma but in which there were many 
solid foci filling the alveolar spaces and 
perivascular lymphatics. Microscopic ex- 
amination of representative tissue showed 
a squamous-cell carcinoma. 

The above classification is simply a 
means of identification of the site of ori- 
gin and mode of spread of a primary can- 
cer of the lung. It must not be con- 
strued that these forms remain distinct, 
for they do not. The parenchymal tumor 
may involve by extension the hilum and 
pleura, simulating a malignant growth 
which has arisen from either of these lat- 
ter sites and which has progressed. Like- 
wise, may the other forms extend and 
simulate one another. 

As a further aid in the diagnosis, we 
may resort to the accessory roentgeno- 
logical methods, such as bronchography 
and pneumothorax. The judicious in- 
stillation of lipiodol into the bronchial tree 
is frequently of inestimable value in the 
diagnosis of bronchogenic malignancy. 
Bronchographic studies readily portray 
alterations in the caliber of the bronchial 
lumen as well as the site of the bronchial 
obstruction (Figs. 20 and 21). On the 
roentgenogram an intrabronchial growth 
causing complete obstruction is denoted by 
an abrupt cessation of the flow of the con- 
trast medium. At the point of the ob- 
struction the radiopaque material is usually 
collected in a dilated bronchial pocket, 
the distal part of which is irregular and 
niched. At times, and in those cases in 
which there is an incomplete bronchosten- 
osis, the contrast substance may enter 
the bronchus and assume a “rat-tail’ ’-like 
narrowing. In other instances, and in 
those cases in which there is an infiltration 
in the wall of the bronchus, the bronchial 
wall is outlined unevenly and at the site of 
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the neoplasm there is a filling defect or a 
niche. Pruvost and Quenu, having en- 
countered difficulty in introducing con- 
trast material into pulmonary cavities via 
the bronchus, advised its direct introduc- 


pleura, the separation of the pleur® and 
the contrast effect of the pneumothorax 
will aid in the localization of the pathologic 
process (Fig. 22). 

In the foregoing statements an attempt 



Fig. 21. Fig. 22. 

Fig. 21. Same ^se as sUowti in Figure 20, lateral view of the thorax. There is a pooling of the radiopaque 
substance in the dilated left main bronchus. 

Fig. 22. Induced pneumothorax revealing a carcinoma of the lung previously not manifest because of the 
surrounding normal lung tissue. 


tion through the chest wall, transpleu- 
raliy. This procedure can be used to out- 
line cancerous cavities, but is not without 
some degree of danger. Recently, Coryl- 
los and Omstein have used this method to 
outline tuberculous cavities, in which 
cases the bronchus leading to the cavity 
was obstructed. Artificial pneumothorax 
is another roentgenologic diagnostic aid. 
By partially cohapsing the lung one may 
be able to differentiate between an intra- 
pulmonary and an extrapulmonary tu- 
mor. By replacing a pleural effusion 
with air or gas, a neoplasm previously ob- 
scured b)’' the fluid may become visible. 
In the case of a peripheral neoplasm, 
which cannot be differentiated from a 
localized collection of fluid, or in the case 
of a carcinomatous lymphangitis of the 


has been made to correlate the intratho- 
racic pathologic changes associated ivith 
a carcinoma of the lung and the ensuing 
roentgenographic findings. It is impor- 
tant to recognize the fact that the shadow 
seen on the roentgenogram is not entirely 
due to the neoplasm but is partly con- 
tributed to by the surrounding lymphan- 
gitis and pneumonitis. The diagnosis of 
carcinoma of the lung (from roentgeno- 
graphic studies) is dependent upon the 
recognition of these changes. In the later 
stages the various forms of carcinoma of the 
lung will so closely simulate each other 
that a differentiation between them will 
not be possible. Nor does it matter 
whether or not one is able to make this dif- 
ferentiation at this late stage. What does 
matter is the early recognition of the 
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disease. If carcinoma of the lung is to be 
diagnosed at a time wlien it will still be 
amenable to some therapeutic measure, 
it must be recognized earlier. To this 
end, one should not be satisfied with a 
simple anteroposterior or a postcro-antcrior 
roentgenographic examination of the tho- 
rax. Roentgenograms should be taken in 
ever}' direction possible. Often lateral, 
oblique, and Bucky exposures will be 
necessary to give the desired information 
as to the presence of a neoplasm, its size 
and location, and whether or not it has 
spread. In addition, such roentgenograms 
should be taken during inspiration and 
during expiration. An obstructive emphy- 
sema with mediastinal displacement during 
respiration is patliognomonic of bronchial 
obstruction, even though the surrounding 
lung tissue is apparently "nonnal.” In 
some clinics stereoscopic and tomographic 
studies have been employed in an attempt 
at an earlier recognition of pulmonary 
carcinomas. It is beyond the scope of this 
communication to discuss these latter pro- 
cedures. 

135 Eastern Parkway 
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lll^ECENTLY there has been a . notice- 
W able increase of interest in the roent- 
1111 m genologic diagnosis of gastritis. 
From the present knowledge educed from 
the gastroscopic and radiologic studies, 
the roentgenologist has been greatly aided 
in recognizing the anatomic appearance 
of the normal and abnormal picture of 
the gastric mucosa. Although the gas- 
troscopic method of examination stands 
pre-eminently as the procedure of choice in 
the diagnosis of gastritis, it is a comple- 
mentary procedure that is difficult to utilize 
as a routine measure. This communica- 
tion is primarily concerned with the radio- 
logic report of the different forms of gas- 
tritis, with a presentation of five cases 
which roentgenologically simulate carci- 
noma of the stomach. 

Gastritis has long been recognized from 
autopsy and surgical specimens. The 
histologic studies of surgical specimens 
stimulated interest in this pathologic 
entity. However, not until the gastro- 
scope became fully developed, was the true 
nature of the different forms of gastritis 
recognized in the living subject. 

In the more recent literature, the follow- 
ing authors have contributed to this sub- 
ject, namely. Darling; Prevot; Larimore; 
Simpson ; Ansprenger and Kirklin ; Schind- 
ler and others; Holmes and Schatzki; 
Benedict; Monaghan, Bockus, and others; 
Stix, and others. 

The frequency of gastritis has not as yet 
been fully established. There can be no 
question that certain forms of gastritis, 
such as the superficial variety, occur with 
great frequency. Most of these, however, 
heal spontaneously. On the other hand, 
comparatively few cases become chronic. 


The superficial forms of gastritis may be 
disclosed only by gastroscopic studies, 
while the more clironic forms may be recog- 
nized by both the gastroscope and roentgen 
methods of examination. 

Heretofore, there have been few statis- 
tical studies to determine the incidence of 
gastritis. Recently, the frequency of 
gastritis has been determined by means of 
routine gastroscopic examinations. Schind- 
ler and his co-workers have examined 2,500 
cases gastroscopically, found that 23 per 
cent were normal and approximately 50 
per cent presented mucosal changes repre- 
senting a chronic inflammatory process. 
The percentage of cases of gastritis seems 
to be rather high in his series. It is more 
probable that in the routine examinations 
the percentage of gastritis cases will prove 
to be much lower than reported. 

The etiology of gastritis varies consider- 
ably. It may be due to the following 
causes: mechanical; chemical; infectious; 
bacterial; allergic; post-operative, etc. 
According to Darling and other authors, 
alcohol is an exceedingly important factor, 
giving rise to a classical form of chronic 
gastritis. Lead poisoning and other cor- 
rosive substances also produce gastritis. 

Age and Sex Incidence . — Gastritis is 
most frequently obser\^ed in adults be- 
tween the third and sixth decades. Its 
incidence increases with advancing years. 
It is of interest to note that males pre- 
dominate in cases of hypertrophic gastritis. 
On the other hand, in the superficial mu- 
cosal variety the sex incidence is more 
evenly distributed. 

Classification . — N umerous classifications 
have been formulated for the study of 
this condition. A simple classification 
based upon gross anatomical changes is 
more desirable for diagnostic purposes. 


> Presented before the Twenty-fourth Annual Meet- 
ing of the Radiologieal Society of North America, at 
Pittsburgh, Nov. 2S-Dec. 2, 1938. 
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Tlie following class! fica lion may be used significance only when the furrows 

in the study of gastritis: them are widened, accompanied by a redu°^ 


(1) Simple 


(2) Hypertrophic 


(3) Ulcerative 


(4) Atrophic 

(5) Phlegmonous 


( Superficial 
Erosive 
N Hemorrhagic 
j Follicular 
\Membraneous 
^Superficial 

I Localized (involving all coats) 
(Diffuse (linitis plastica type) 

/ (Simple, in peptic 

\ Ulcerative< ulceration , 
(Hypertrophic 


/ 




Corrosive 


/Superficial 
(Hypertrophic 


In recent years great strides have been 
made in understanding the variable patho- 
logic states of the different forms of gas- 
tritis. The pathologic picture depends in 
a great measure upon the variety of in- 
flammatory changes encountered, and the 
depth of the diseased process. 

In the superficial mucosal form, the mu- 
cosa is reddened and slightly swollen; 
there may or may not be superficial ero- 
sions. It may be localized or diffuse. The 
erosions may at times be recognized as small 
flecks of opaque medium, which are tem- 
porarily held by the ulcerated surface. 
The superficial forms ordinarily cannot be 
recognized by roentgen studies. 

Hypertrophic gastritis produces a char- 
acteristic picture. The mucous membrane 
is swollen and thickened. The rugse are 
thickened, elevated, broadened, rigid, and 
show alteration of form and shape, becom- 
ing tortuous and irregular. The hyper- 
plasia of the mucosa produces a granular 
appearance, which is pathognomonic of 
hypertrophic gastritis. In the more ad- 
vanced cases, the picture resembles one of 
a polyposis. Multiple erosions are not 
uncommon. Reynberg points out that the 
increase in the caliber of the folds is of 


tion in the number of folds. The rigidity 
of the folds is persistent on repeated^ ex- 
amination and cannot be erased by manipu- 
lation or pressure. It is also noteworthy 
to point out that the serrations along the 
greater curvature, which are often seen 
in the normal case, are markedly exagger- 
ated in cases of hypertrophic gastritis. 
The condition may be localized or diffuse. 
The localized variety often resembles a 
gastric neoplasm. 

Simple ulcerative gastritis is commonly 
seen in gastric ulceration. It is usually 
localized in the area surrounding the ulcer. 
It is recognized roentgenologically as a 
localized indurated area produced by 
thickening and swelling of the tissues. 

Ulcerative hypertrophic gastritis is an 
extremely rare form of this affection. It 
resembles carcinoma, from which it is 
difficult to differentiate. It is often pos- 
sible to demonstrate a benign ulcer niche 
defect on the lesser curvature. The wall 
of the stomach is greatly thickened, pro- 
ducing a neoplastic type of defect. The 
inflammatory mass can be felt to roll under 
the palpating hand in the fluoroscopic 
examination. The mucosal folds are mark- 
edly thickened, reduced in number but 
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^ -ated. Two examples 

(? to ritis are presented. 

' is portrayed by a 



Fig. 1. A case of simple hj'pertrophic gastritis. 


flattening of the folds, giving the picture of 
a smooth mucosal surface, devoid of mu- 
cosal markings. The mucous membrane 
and the entire gastric wall is atrophic and 
thinned out. 

Phlegmonous gastritis chiefly involves 
the submucosa, which becomes markedly 
thickened and when cut shows a punilent 
material exuding from it. The condition 
is comparatively rare. It ma}”- be localized 
or diffuse. Roentgenologically it is recog- 
nized b}’^ a diminution in the size of the 
stomach. It tends to encircle the whole 
circmnference of the gastric waU, producing 
the picture of linitis plastica. The mucosal 
folds show evidence of hypertrophy and 
in advanced cases may be partially or 
completely obliterated. 

In corrosive gastritis, all degrees of in- 
flammation ma}’- be observ' ed, ranging from 
superficial hemorrhagic necrotic areas to 
a marked shrinking of the whole stomach 
due to contraction and thickening. The 
lesser curs-ature usually reveals a more 
extensive process than the greater cur\’a- 
ture, especially in the pyloric portion. In 
this condition the roentgen examination 
shows a rigid, markedly swollen mucosa, 
which reduces the size of the gastric 


lumen to the form of a funnel toward the 
p}dorus. Scar retraction often leads to 
stenosis and pipe-like deformities of the 



Fig. 2. An ulcerative h>'pertrophic gastritis 
is shown. Note the niche defect at arrow A , and 
the marked deformity which simulates a carci- 
noma. 

pylorus. The stomach is often markedly 
reduced in size. In more severe cases, the 
condition ma}^ be complicated by perfora- 
tion and phlegmon. Giuntoli reports a 
case in a youth who swallowed a dilute 
solution of sulphuric acid, in which he 
found a stenosis of the pylorus and an 
ulcerous enteritis with stenosis. 

Post-operative gastritis is a common 
complication foUotving gastro-enterostomy. 
According to Re}mberg, gastro-enteros- 
tomy is regularly followed by a chronic 
gastritis, which appears soon after the 
operation. 

Allergic gastritis is probably more com- 
mon than a suiA^ey of the literatiue would 
indicate. In this condition there are super- 
ficial changes in the mucosa in the form 
of redness and swelling. Its recognition by 
means of the roentgen ray is most difficult 
to disclose; however, the condition has 
been roentgenologically recognized by Han- 
sen and Simonsen, who describe two cases. 
They noted that after a usual barium meal 
the gastric rugse appeared normal, but on 
re-examination after an egg-yolk or milk 
containing barium, the gastric rug® were 
widened, which, according to these au- 
thors, indicated a “hyperergic” gastritis. 
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They also found a co-existing jiyloro- 
spastn in botli cases. 

The diagnosis of gastritis by means of 


pointed out that a normal mucosal relief 
may be demonstrated in certain cases of 
gastritis. 




Fig. 3. 

Fig. 3. An extensive ulcerating gastritis is demonstrated. Note the ulcer defect on lesser curvature at 
The rugas are not entirely obliterated, but can be seen in the prepylorus. 

4. The linitis plastica type of stomach, in a case of gastritis. 


the roentgen ray frequently presents many 
difficulties. The varying degree of involve- 
ment and the different forms of gastritis 
produce different roentgenologic pictures, 
which often require much consideration and 
^ thorough knowledge of the pathologic 
process, together with all clinical data, in 
order to make a correct diagnosis. Our 
interest has been chiefly centered in the 
hypertrophic mucosal and atrophic forms. 
Increasing experience in the portrayal of 
roentgenologic findings in other forms of 
gastritis has aided us in more accurately 
diagnosing these conditions. _ 

Attention, however, must be directed 
to the fact that the diagnosis of gastntis 
may be eluded by this means of examina- 
tion. The principal disadvantage of the 
x-ray is its failure to disclose evidence of 
gastritis in all cases. It must also be 


Normally, the gastric rugse run parallel 
along the lesser curvature. On the greater 
curvature they are arranged obliquely. 
In the fundus there are numerous circular 
rugge, but in the pyloric portion they 
usually run parallel to both curvatures and 
no circular rug® are present. The elastic 
autoplastic behavior of the gastric mucosal 
folds can be demonstrated by means of the 
roentgen ray. Their course, size, thick- 
ness, height, and space between the folds 
may be clearly demonstrated in the normal 
stomach. 

In gastritis, however, distinct changes in 
the normal picture of the mucosal folds 
are readily disclosed. The radiologist 
must acquire experience in recognizing and 
interpreting these changes in order to 
diagnose cases of gastritis. 

Five interesting cases are presented to 


730 


RADIOLOGY 


illustrate the varying roentgen views ob- 
served in different forms of gastritis. Case 
1 (Fig. 1) illustrates localized hyper- 



Fig. 5. A case of corrosive gastritis, simulating 
carcinoma. Note the ulcer niche defects at 
arrows A. The entire stomach is markedly re- 
duced in size, the reduction being most marked in 
the pyloric half. 

trophic changes of the gastric mucosa, 
localized in the prepylorus. The folds were 
rigid, could not be erased by pressure, and 
the spaces between them were broadened. 
In Case 2 (Fig. 2) a large irregular annular 
filling defect is shown at the prepylorus. 
A small ulcer niche can also be seen on the 
posterior wall. The entire wall is markedly 
thickened in the involved area. The de- 
fect simulates a carcinoma. At operation 
the case proved to be an ulcerating gas- 
tritis. An extensive irregular filling de- 
fect is shown in Case 3 (Fig. 3) involving 
the pyloric half of the stomach. Also, a 
large ulceration is seen on the lesser curs’^a- 
ture. The large defect resembled a car- 
cinoma. At operation a large, ulcerating, 
indurated, thickened gastric wall was 
found. Case 4 (Fig. 4) illustrates a case 
of alcoholic gastritis, producing a diffuse 
contraction of the stomach simulating a 
linitis plastica. The entire stomach is 
involved. Note the smooth contour of 
the gastric cuix^attires and the rapid 
emptying in the immediate film. Case 5 
(Fig. 5) demonstrates a case of corrosive 
gastritis, after swallomng formaldehyde. 


Note the small contracted stomach and 
the pipe-like deformity of the pylorus. 
Also notice the two ulcerated areas on the 
lesser curv^ature (at arrows). At operation 
a markedly thickened gastric wall was 
found, involving the entire stomach. The 
changes were especially marked in the 
pyloric portion. 


SUSIMARY 

The roentgenologic criteria of the dif- 
ferent forms of gastritis are presented. The 
difficulties encountered in recognizing the 
condition are emphasized. Five illustra- 
tions are shown, demonstrating interest- 
ing cases of different forms of gastritis. 
The diagnosis of certain forms of gastritis 
cannot be made without considering all 
clinical data. 

2425 Eutaw Place 
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DISCUSSION 

B. A. Rhineiiart, M.D. (Little Rock, 
Arkansas): I enjoyed Dr. Feldman's jiajier 
very much. I have a great respect for 
Dr. Feldman and Dr. Friedcnwald because 
I have had occasion to quote several of 
their articles. 

This paper reminds me of a statement 
of Alvarez that we should not be satisfied 
with pointing out beautiful morphological 
defects: we should get at the cause. 

I believe that probably some day chronic 
gastritis will be shown to belong to that 
large group of diseases which we may 
class as degenerative diseases and which 
has been explored to a very slight extent 
so far. The pointing out of these mor- 
phological defects does not give us the 
cause. We may hold back research on such 
conditions by continuously examining these 
things by the x-ray and by the gastro- 
scope. 

If the cytological pathology of these 
lesions is examined carefully under the 
microscope, it will be seen to correspond 
very closely to what the experimental 
physiologists have found occurring in 
laboratory animals which have been kept 
on vitamin-deficient diets. The deficien- 
cies of vitamin A, for instance, have pro- 
moted sloughing of epithelium in the gas- 
tro-intestinal tract. Deficiencies of vita- 
min B have promoted not only sloughing 
of the epithelium but hemorrhage into the 
mucosa, into the submucosa, and hemor- 
rhage and fragmentation into the muscles 
^ith, of course, chronic changes. De- 
ficiencies of vitamin C have caused a loss 
of cement substances between the cel s 
with practically the same changes that 
vitamin B exhibits. 

Naturally, any such lesion duodena 
ulcer, for instance — has a tendency to 
heal. Winkelstein has shown what causes 
duodenal ulcer and that even in the case of 


removal of the parathyroid glands duodenal 
ulcer will heal, but it heals slowly, so we 
may expect in lesions such as this that heal- 
ing will be going on at the same time that 
ulceration goes on. 

I think that in the future, probably when 
this subject is attacked from the nutritional 
standpoint, we shall begin to find out what 
is causing these conditions and what the 
cure is. 

Maurice Feldman, M.D. {closing)-. 
I wish to thank Dr. Cole^ and Dr. Rhine- 
hart for their discussions of my paper. 

In the presentation of this paper, I have 
shown the various types of gastritis that 
one finds in the roentgen examination; 
I emphasized that it takes considerable 
experience to diagnose these conditions, 
and pointed out that the clinical observa- 
tions are very important, because without 
consideration of the clinical and gastro- 
scopic findings we cannot always make a 
diagnosis of gastritis. 

In the two interesting cases of ulcerative 
gastritis, a markedly thickened gastric 
wall was found at operation the gastric 
wall was about an inch and a half thick at 
the point of involvement. Histologic 
studies were made in both cases and hyper- 
trophy of all the coats of the stomach was 
seen grossly and on microscopic examina- 
tion. Definite gastritic changes were 
noted in both cases; although they simu- 
lated carcinoma, they proved to be cases of 
ulcerated gastritis. 

The roentgen diagnoses of the two cases 
mentioned are exceedingly difficult to make 
without the clinical findings, and from 
the x-ray alone one would be readily mis- 
led. The films of both cases were seen by 
other roentgenologists and were diagnosed 
as carcinoma. 

In the examination of the patient, by 
combining the history and the x-ray find- 
ings, a diagnosis of a benign lesion of an 
ulcerating gastritis type was made. 

Regarding the hypertrophy of the lymph 
follicles, in my classification I placed this 
form under the type of follicular gastritis, 

1 Not returned for publication. 
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a form of gastritis which is impossible to 
diagnose by the x-ray. Mention was 
made of this form of gastritis in the classifi- 
cation because of anatomic changes. 

As to the cause of gastritis which Dr. 
Rhinchart has pointed out, in many cases 
we cannot tell the cause unless a thorough 
history is taken of the case, but on the 
whole the etiology of gastritis has not been 
entirely explored. The cases that I jirc- 


sent arc specific types of gastritis; they 
are cases of gastritis of which we know the 
cause. Those of ulcerative gastritis were 
purely of infiainmatory nature, and in the 
other cases a specific type of gastritis is 
shown. 

As I mentioned in my paper, there are 
many different forms of gastritis and one 
has to be very careful in the diagnosis and 
classification of this disease. 



NEW DEVICES 


A SIMPLE APPARATUS FOR VISUALIZA- 
TION OF SINUS TRACTS! 

By LEONARD LONG, M.D., Resident in Radiology, 
University of Wisconsin Medical School, Madison, 
Wisconsin 

From the Department of Radiology and Physical 
Therapy, Stateof Wisconsin General Hospital, Madison. 

One of the problems often faced by the roent- 
genologist is the visualization of draining sinus 
tracts. Treatment of these cases often presents 
an even greater problem to the surgeon, if he 
does not know the extent and communications 
of the tract. 

The method usually followed, to fill larger 


soon apparent to anyone who tries them. The 
most important causes of failure are ; 

(1) Many tracts are so crooked that a 
catheter cannot be inserted into them even 
though their size seems adequate. 

(2) The contrast solution often flows back 
toward the surface between the catheter and 
the sinus wall and escapes at the mouth of the 
siniis without outlining any of the tract beyond 
the tip of the catheter. 

(3) Attempts to introduce a cannula or blunt 
needle into a very small tract, the direction of 
which one does not know, causes trauma and 
pain and sometimes results in the deposit of 



Fig. 1 {above). A shallow cup is connected by a small tube to a syringe filled with 
contrast solution. The cup is surrounded by a flange and rubber disc which form 
a vacuum chamber. An ordinary water vacuum pump is connected to this chamber 
by heavy-walled vacuum tubing. 

Fig. 2 {below). Cross-section of the apparatus showing the central cup on the 
skin over the mouth of the sinus tract. The skin is pulled up around its edges by 
vacuum in the surrounding chamber, sealing it. and forming a direct path from the 
syringe to the sinus. 


sinus tracts with contrast solution, is through 
the use of a rubber catheter inserted into it. 
For small tracts, in which a catheter cannot be 
inserted, a blunt needle or small cannula is 
sometimes used with success. 

The deficiencies of both these methods are 

^ Read before the general staff meeting, Jan. 17, 1939. 


the contrast solution in the subcutaneous tis- 
sues. 

(4) It is very difiicult to keep the solution 
from draining out before the patient can be 
properly positioned and films exposed. The 
contrast solution which has leaked onto the 
skin surface obscures the tract and many times 
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is confusing in interpretation, especially in 
single films. 

(5) If the injection is made under fluoro- 
scopic control, as it should be whenever pos- 
sible, the catheter or cannula is easily displaced 


about an inch wide, which form a shallow 
vacuum chamber around the cup. The central 
cup and the surrounding chamber open to the 
outside through separate outlets so designed 
that rubber tubes can be connected to them. 



Fig. 3. Fig. 4. 

Fig. 3. Roentgenogram showing a sinus tract residual from a thoracoplasty injected by means of this 
apparatus. Note how effectively the solution is sealed in the cup at the mouth of the sinus. 

Fig. 4. A small and crooked sinus tract which other methods had failed to fill satisfactorily. Note that 
a little of the contrast solution has leaked into the vacuum chamber because excessive pressure was used after 
the tract had been completely filled. Being readily observed at fluoroscopy, the injection was then stopped 
and the overflow automatically carried away by the suction. Thus no excess was left on the skin to obscure 
the roentgenogram. 


in rotating the patient for proper visualization 
in the different positions. 

(6) More time is usually consumed in pre- 
paring for the injection than in the procedure 
itself and this not only takes up the operator’s 
time but ties up the fluoroscopic room. 

All of these factors, together with the medio- 
cre results so often obtained, cause this valu- 
able diagnostic procedure to be neglected. We 
therefore devised a verj^ simple but effective 
apparatus for this pm^jose which has been 
found to overcome all the difficulties enumer- 
ated and makes the injection of a sinus tract 
almost as simple as administering a barium 
enema. The essential part of the apparatus 
was made by our mechanic, Mr. J, N. Hippie. 

The apparatus consists of a small shallow 
cup about one-half inch in diameter which fits 
over the mouth of the sinus tract. This is sur- 
rounded by a flange and a soft rubber disc, 


Accessories consist of an ordinary water 
vacuum pump, a length of vacuum tubing, a 
syringe for contrast solution, and a small tube 
fitted with adaptors for connecting the syringe 
to the cup. 

In operation, the patient is placed on the 
fluoroscopic table and the operator and assist- 
ant allow their eyes to become accommodated. 
The vacuum chamber outlet is then connected 
by a sufficient length of heavy-walled vacuum 
tubing to an ordinary water vacuum pump on 
the nearest tap. The central cup is then placed 
directly over the mouth of the sinus tract and 
the pump started. As the space under the rub- 
ber disc is evacuated the skin is puUed up 
snugly around the rim of the central cup, which 
is thereby sealed off. By a length of ordinary 
catheter tubing fitted with proper adaptors the 
syringe containing the contrast solution is now 
connected to the cup. The injection is made 
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under fluoroscopic control and the patient can 
be rotated frecl}' to dcnionstratc to best ad- 
vantage the direction and connnunications of 
the tract. When tlic filling is complete the 
s}Tinge tube is closed off with a small clamp 
and tlie syringe removed. The vacuum is left 
on. The patient is then placed in the jmsition 
found by fluoroscojjy to demonstrate best the 
tract, and films are taken. Stereoscopic films 
are a decided advantage. The vacuum is now 
turned off, the cup drops olT, and the solution 
runs out. 

The tube connecting the syringe to the cup 
should be filled with the solution before con- 
necting it to the cup in order to prevent trap- 
ping of air ahead of the contrast solution in the 
sinus tract. 

A helpful but not absolutely iiecessar}' addi- 
tional item is an elastic band which is passed 
around the bodj'^ or extremitj’’ and over tlie cup 
to counteract the drag of the vacuum tubing 
and prevent accidental dislodgmeirt of the cup 
during rotation of the patient in the dark. 

The amount of pressure which can be used 
in the injection obviously is proportionate to 
the amount of vacuum holding the cup in place. 
No more injur)’- to the skin than a slight ec- 
chymosis has ever been observed following the 
use of this apparatus. It is conceivable, how- 
ever, that more powerful vacuum pumps might 
produce injury and this should be carefully 
checked by experiment before use. 

^^en very long sinus tracts, with many 
ramifications, are to be injected, it may be 
desirable to use the gravity method instead of 
u syringe and to allow a considerable time for 
the solution to reach all parts. 

The apparatus is made of hard rubber, with 
the soft rubber disc cemented in place. It is 
sterilized by boiling. The tube connectors are 
placed at the edge in order to keep the cup flat 
und allow placing the part as near as possible 


to the film for the best radiographs. Being 
radiolucent (except the two small metal tube 
connectors), it docs not obscure the sinus tract. 

The ordinary water vacuum pump is recom- 
mended because most x-ray departments have 
a tap in or very near the fluoroscopic room. 



Fig. 5. Injection of biliary fistula showing per- 
fect filling of the biliary system by means of this 
apparatus. 


Also this type of pump is inexpensive and 
easily obtained. Other vacuum sources can, 
of course, be used if the vacuum is sustained 
and can be regulated. Some type of vacuum- 
measuring instrument is needed if the vacuum 
cannot be depended upon to remain at the 
optimum level. 

The dimensions as given here are satisfactory 
for most cases. The same method could be 
used for extremely large openings, such as a 
colostomy, if a large cup were constructed. 
The rubber disc makes it possible to adapt the 
apparatus to rounded surfaces by merely mold- 
ing the disc by hand until the vacuum has been 
established. 
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POINTS OF INTEREST 


In drawing up plans for state-wide group 
hospitalization in Michigan, the following 
definition was established by the Michigan 
State Medical Society and the Michigan Hos- 
pital Association: 

“It is agreed tliat the professional services of a doctor 
of medicine shall not be included in group hospital serv- 
ice programs. Technical services may be rendered as 
hereinafter defined: Technical services, in connection 
with hospital and medical service plans, are not con- 
sidered professional medieal services unless rendered 
directly by a doctor of medicine. Notwithstanding the 
above definition, it is agreed that the hospital program 
will not include any x-ray servdce.” 

^ ^ ^ 

On February 14 the Board of Trustees of the 
American Medical Association held a joint 
meeting in Chicago with representatives of the 
American Hospital Association. Purpose of 
the meeting was to seek solutions for some of 
the conflicts which seem to have developed 
between the orpnized hospital world and the 
organized medical profession in recent years, 
and to weld a bond of unity between the two 
allied groups. Resolutions adopted at the 
close of the meeting provided for similar meet- 
ings in the future and gave reason to hope for 
greater understanding and mutual support 
between hospitals and the medical profession. 

^ ^ 

Associated Hospital Service of New York, 
the largest group hospitalization plan in the 
country, and one which includes among its 
benefits certain medical serxdces as a part of 
hospital care, suddenly announced a sharp re- 
duction in payments to participating hospitals 
last month. Payments to hospitals, which 
formerly amounted to Slo.OO for the first day 
of hospitalization and S20.00 for the second 
day, were reduced to 811.25 and 815.00, re- 
spectively. It is interesting to observe that 
the group hospitalization plan in Washington, 
D. C., which confines its benefits to hospital 
accommodation as recommended by the 
American Medical Association, was able last 
year to decrease its premium by 13 per cent 
and at the same time increase the number of 
days of hospital care provided. 

The hospital insurance plan in Boston, 


which recently added radiology to its benefits 
with the allegation that mounting reserves 
warranted the extension of services, found it 
necessary to reduce its payments at the same 
time. 

^ ^ ^ 

A state cancer hospital, built with WPA 
and state tax funds, is nearing completion in 
Columbia, Missouri. It is being built at a 
cost of 8500,000. Beds will accommodate 90 
patients. In addition, a clinic will be pro- 
vided at the hospital to provide care for 
ambulatory cases. 

^ ^ ^ 

At the request of a special committee of the 
State Medical Society, the Kansas Board of 
Medical Registration and Examination asked 
its attorney for an opinion concerning the 
right of non-medical practitioners to engage in 
the practice of radiology’’, either diagnostic or 
therapeutic. The following opinion was 
transmitted to the Board on April 7 : 

"It is my opinion, based upon a careful study of the 
statutes and the Supreme Court opinions, that roentgen- 
ology, either diagnostic or therapeutic, constitutes a 
practice of medicine and surgery as defined by the 
statutes of Kansas. Such practice when carried on by 
one not licensed to practise medicine and surgery' is pro- 
hibited and unlawful. 

"No rule of your Board can change these provisions 
of the statutes. Your Board could not, by rule, perroi 
one not licensed as an M.D. to practise either branch o 
roentgenology, even if such practice was carried on 
under the direction of an M.D. The Board cannot, Y 
rule, modify a statutory enactment. There may e, 
and undoubtedly are, certain technical operations con 
nected with the practice of roentgenology that can e 
carried on by an unlicensed technician. Those opera 
tions, of course, could not include diagnostic or thera 
peutic work.” 

In consequence of this opinion, the 
mittee enacted the following resolution whic 
was forwarded to the State Board of Medica 
Registration and Examination with 
quest that the Board adopt it as a part of i s 
rules and regulations governing the practice o 
medicine in Kansas: 

"Be It Hereby Resolved, That roentgenology, bot^ 
diagnostic and therapeutic, is a specialized and 
branch of the practice of medicine, which in uns '> 
hands might be dangerous, and while it is recogniz 
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there is a need for lay x-ray technicians as a means of 
assistance to the physician, these technicians should 
work only under the direct supervision of a doctor of 
medicine. 

"Be It Further Resolved, That it is the consensus 
of the cointnittce that all x-ray therapy should he ad- 
ministered under the personal supervision of a doctor of 
medicine.” 

The executive secretary of the luter-Societjr 
Committee attended the regular meeting of 
the Georgia Radiological Society in Columbus 
on March 2S. The Society adopted a resolu- 
tion calling upon the Georgia State Medical 
Society to take stringent action against hos- 
pitals in the state which were engaging in the 
corporate practice of medicine. 

Georgia radiologists maintain an active and 
sustained program in the field of medical 
economics through their state radiological 
societ}'. Recently they were successful in 
securing an amendment to the state cancer 
law. which permits private radiologists to treat 
state-aid patients. Formerly this work was 
confined to institutions. 

Efforts are now being made to correct the 
state crippled children’s law to provide a 
method for reimbursing radiologists who per- 
form services on these patients. Fees for 
radiological services are now included in a per 
dfe?;/ payment to approved hospitals. 

As in other places, Georgia has had its 
troubles with hospital insurance. Repeated 
attempts have been made to install a group 
hospitalization plan which included radiology 
as a part of hospital care. The state society 
has not been idle, however, and at the present 
writing no such plan has been inaugurated. 
James J. Clark, M.D., is president. 

^ ^ ^ 

The Florida Radiological Society held a 
special meeting on March 19, at Orlando, 
which was attended by the executive secretary 
of the Inter-Society Committee for Radiology. 
The Florida society is an active one and much 
has been accomplished during the last year or 
two in protecting and advancing the specia ty 
in that state. 

Repeated attempts have been made m 
several localities to add radiology as a hos- 
pital service to group hospitalization plans. 
Through the efforts of the Florida Radiological 
Society and with the full support of the county 
medical societies in the respective communi- 


ties, these attempts have been defeated. H. 
O. Brown, M.D., is president. 

-t * * 

Current reports indicate that the Wagner 
Health Bill will suffer a painless demise at the 
hands of the Senate Committee on Education 
and Labor without ever reaching the Senate 
floor. A wave of protest from physicians con- 
cerning the threat to the medical profession 
and the public health was matched by equally 
articulate protests from industry, which recog- 
nized that the fantastic sums required for the 
so-called National Health Program would 
prove to be the proverbial straw upon the 
aching backs of tax-strained business. 

The Inter-Society Committee issued a 
special bulletin to all members of the four na- 
tional societies on April 6 in regard to the Bill. 

* 

Anent the Vincent Bill introduced in the 
New York Legislature to prohibit the practice 
of radiology by laymen, the New York 
Medical Week published the following edi- 
torial comment in its issue of March 1 1 : 

"Those branches of medicine which employ non- 
medical technicians are most susceptible to lay en- 
croachment. This is notably true in radiology, physi- 
cal therapy, and clinical pathology . Lay technicians, 
dazzled by their ability to carry out certain routine pro- 
cedures, forget they are not qualified to relate their 
findings to the human body. Laboratories operated by 
laymen attempt to diagnose, and in some cases treat, 
disease in violation of the letter and spirit of the Medi- 
cal Practice Act. , „ 

“A bill sponsored by Assemblyman 1 incent makes a 
direct and effective attack on the practice of radiology 
by unqualified persons. It requires radiological labora- 
tories to obtain a municipal permit to operate and 
limits the issuance of such permits to physicians, den- 
tists, and osteopaths. To prevent terminological con- 
troversies, it defines radiology as the diagnosis or treat- 
ment of disease by exposure to radium or roentgen rays. 

x-plje Vincent Act leaves no loopholes for quacks who 
like to practice with a semblance of legality. By ex- 
plicitly defining radiology and limiting its practice to 
physicians, dentists, and osteopaths, it effectively bars 
this important specialty to laymen with a degree of 
technical skill but insufficient knowledge of medical 
science to practice independently.” 

Jk * * 

Arthur W. Erskine, M.D., President of the 
Iowa State Medical Society, arranged for 
radiological representatives to be present at a 
meeting on April 11, when the Iowa Hospital 
Association drew up plans for a state-wdde 
group hospitalization plan. The plan was 
formally approved and adopted at a meeting 
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on April 24. Benefits are confined to hospital 
accommodations; radiolog}'", anesthesia, and 
pathology are excluded. 

^ ^ 


At the annual meeting of the American 
Medical Association in San Francisco the 
House of Delegates directed the Council on 
Medical Education and Hospitals, together 
with the Bureau of Medical Economics, to 
draw up certain standards governing the prac- 
tice of radiology, patholog>% and anesthesia, as 
well as other medical services, in hospitals. 
Subsequently a special committee of the 
American College of Radiologv-, in collabora- 
tion with the Inter-Society Committee, began 
the preparation of a ‘Dlanual of Desirable 
Standards for Hospital Radiological Depart- 
ments.” Vincent W. Archer, yi.D., is chair- 
man of the College committee. 

Tentatively completed, the Manual was 
submitted to the Council cm Medical Educa- 
tion and Hospitals by the joint Committee at a 
meeting between the Inter-. Society Committee 
and the Council during the St. Louis session. 
When finall} agreed upon, the Committee 
hopes to ha^•e the official approval of the 
Council for the Manual. It will be printed to 
sert^e as a reference work for hospital adminis- 
trators, radiologists, and others. 

In discussing the Manual the joint Com- 
mittee raised the question of the ‘‘Essentials 
for a Registered Hospital,” used by the Coun- 
cil in approving hospitals. Section 7 of the 
“Essentials” now reads as follows: 


7. fediology. The hospital should provide c 
zve ready access to radiological equipment and servic( 
W-hen a fuU time or part time physician-roentgenologis 
employed, the services of such a consultas 
should be secured. Radiologic interpretations must b 
made only by a competent roentgenologist. A d< 


scription of the roentgenologic c.vaminations should be 
placed in the patient’s chart. The physician-roentgen- 
ologist preferably should be one who is a diplomate of 
the American Board of Radiologj’ or a physician whose 
qualifications are acceptable to the Council on Medical 
Education and Hospitals of the American Medical 
Association.” 

At the request of the Committee, the Coun- 
cil has revised Section 7, subject to approval 
by the House of Delegates, as follows: 

Radiology. — The responsibility for all radiologic 
examinations must rest on the physician-roentgenologist 
who is head of the department. His findings and con- 
clusions for all examinations should be placed in the pa- 
tient's chart. Nothing in this provision should pre- 
clude additional study and interpretations by qualified 
attending physicians on the staff. 

"The physician-roentgenologist should be preferably 
one who is a diplomate of the American Board of Radi- 
ology or a physician whose qualifications are acceptable 
to the Council on Medical Education and Hospitals of 
the American Medical Association. 

"It shall not be the policy of the hospital to make a profit 
from the department of radiology.” 

^ ^ ^ 

In refusing to review a decision of the 
California Supreme Court against the Pacific 
Health Corporation, the United States Su- 
preme Court has again reaffirmed the doctrine 
that a corporation may not practise medicine. 
In rendering its decision the California Su- 
preme Court ruled that the law forbidding the 
corporate practice of medicine applied to 
eleemosynary institutions as well as commer- 
cial enterprises. It was held that a corpora- 
tion may not circumvent the law by hiring 
licensed physicians to render the actual 
medical servdee. By its action the Supreme 
Court of the United States leaves little room 
for debate about the legality of a corporation 
employing physicians to practise medicine. 

Mac F. Cahal 
Executive Secretary 


RADIOLOGICAL SOCIETIES IN THE UNITED STATES 


Editor’s Note. — ^\Vill secretaries of societies please co- 
operate wth the Editor by supplying him with 
information for this section? Please send such in- 
formation to Leon J. Mcnville, M.D., 1201 Maison 
Blanche Bldg., New Orleans, La. 

CALIFORNIA 

California Medical Association, Section on Radi- 
olop. —Chairman, Karl M. Bonoff, M.D., 1930 
Wilshire Blvd., Los Angeles; Secretary, Carl D. 
Benninghoven, M.D.. 95 S. El Camino Real, San 
Mateo. 


Los Angeles County Medical Association, Radiological 
Section.— President, E. N. Liljedahl, M.D., 1322 
North Vermont Ave., Los Angeles; Vice-president, 
M. L. Pindell, M.D., C78 South Ferris Ave.; Secre- 
tary, Wilbur Bailey, M.D., 2007 Wilshire Blvd.; 
Treasurer, Henry Snure, M.D., 1414 South Hope 
Street. Meets every second Wednesday of each 
month at County Society Building. 


Pacific Roentgen Club.— Chairman, Lyell C. Kinney, 
M.D., San Diego; Secretary, L. Henry Garland, 
M.D., 450 Sutter Street, San Francisco. Executive 
Committee meets quarterly; Club meets annually 
during annual session of the California Medieal 
Association. 


San Francisco Radiological Society. — Secretary, L. H. 
Garland, M.D., 450 Sutter Street. Meets monthly 
on first Monday at 7:45 p.m., alternately at Toland 
Hall and Lane Hall. 

COLORADO 

Denver Radiological Club. — President, F. B. Stephen- 
son, 452 Metropolitan Bldg.; Vice-presidetU, K. D. 
A. Allen, M.D., 452 Metropolitan Bldg.; Secretary, 
E. A. Schmidt, M.D., 4200 E. Ninth Ave. ; T reasurer, 
H. P. Brandenburg, M.D., 155 Metropolitan Bldg. 
Meets third Tuesday of each month at homes of 
members. 

CONNECTICUT 

Connecticut State Medical Society, Section on Radi- 
ology. — Chairman, Ralph T. Ogden, M.D., 179 
Allyn St., Hartford; Secretary-Treasurer, Max Cli- 
man, M.D., 242 Trumbull St., Hartford. Meetings 
twice annually in May and September. 

Delaware 

AfiSliated with Philadelphia Roentgen Ray Society. 

Florida 

Florida Radiological Society. — President, H. O. Brown, 
M-D., 404 First National Bank Bldg., Tampa; 
Vice-president, H. B. McEuen. M.D., 126 W. 
Adams St., Jacksonville; Secretary-Treasurer, J. H. 
Lucinian, M.D., 168 S. E. 1st St., Miami. 


GEORGIA 

Georgia Radiological Society. — President, James J. 
Clark, M.D., Doctors Bldg., Atlanta; Vice-president, 

L. P. Holmes, M.D., University Hospital, Augusta; 
Secretary-Treasurer, Robert C. Pendergrass, M.D., 
Prather Clinic, Americus. Meetings twice annually, 
in November and at the annual meeting of the Medi- 
cal Association of Georgia in the spring. 

ILLINOIS 

Chicago Roentgen Society. — President, David S. Beilin, 

M. D., 411 Garfield Ave.; Vice-president, Chester J. 
Challenger, M.D., 3117 Logan Blvd.; Secretary- 
Treasurer, Roe J. Maier, M.D., 7752 Halsted St. 
Meets second Thursday of each month, September 
to May, except December. 


Illinois Radiological Society. — President, Cesare 
Gianturco, M.D., 602 W. University Ave., Urbana; 
Vice-president, Fred H. Decker, M.D., 802 Peoria Life 
Bldg., Peoria; Secretary-Treasurer, Edmund P. 
Halley, M.D., 968 Citizens Bldg., Decatur. Meet- 
ings quarterly by announcement. 


Illinois Stale Medical Society, Section on Radiology . — 
The last meeting was May 2, 3, 4, 1939, held in Rock- 
ford. The officers of the Section for the meeting 
were Harry B. Magee, M.D., of Peoria, Chairman, 
and Warren W. Furey, M.D., 6844 Oglesby Ave., 
Chicago, Secretary. 

INDIANA 

Indiana Roentgen Society. — President, Stanley Clark, 
M.D., 108 N. Main St., South Bend; President-elect, 
Juan Rodriguez, M.D., 2903 Fairfield Ave., Fort 
Wayne; Vice-president, A. C. Holley, M.D., Attica; 
Secretary-Treasurer, Clifford C. Taylor, M.D., 23 E. 
Ohio St., Indianapolis. Annual meeting in May. 

IOWA 

The Iowa X-ray Club. — Holds luncheon and business 
meeting during annual session of Iowa State Medical 
Society. 

MAINE 

See New England Roentgen Ray Society. 

MARYLAND 

Baltimore City Medical Society, Radiological Section . — 
Chairman, Whitmer B. Firor, M.D., 1100 N. Charles 
St.; Secretary, Walter L. Kilby, M.D., 101 W. Read 
St. Meetings third Tuesday of each month. 

MASSACHUSETTS 

See New England Roentgen Ray Society. 

MICHIGAN 

Detroit X-ray and Radium Society. — President, Sam 
W. Donaldson, M.D., 326 N. Ingalls St., Ann Arbor; 
Vice-president, Clarence Hufford, M.D., 421. Michi- 
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gan Ave., Toledo, Ohio; Secretary-Treasurer, E. R. 
Witwer, M.D., Harper Hospital, Detroit. Meetings 
first Thursday of each month from October to May, 
inclusive, at Wayne County Medical Society club 
rooms, 4421 Woodward Ave. 

Michigan Association of Roentgenologists. — President, 
C. K. Hasley, M.D., 1429 David Whitney Bldg., 
Detroit; Vice-president, M. R. Cooley, M.D., Mercy 
Hospital, Jackson; Secretary-Treasurer, C. S, Daven- 
port, M.D., 609 Carey St., Lansing. Meetings 
quarterly by announcement. 

MINNESOTA 

Minnesota Radiological Society. — President, Leo G. 
Rigler, M.D., University Hospital, Minneapolis; 
Vice-president, Harry M. Weber, M.D., Mayo 
Clinic, Rochester; Secretary, John P. Medelman, 
M.D., 572 Lowry Medical Arts Bldg., St. Paul. 
These officers will assume their duties after the 
Summer meeting which will be held in connection 
with the Minnesota State Medical Society, May 31 
to June 2, 1939. 

Missoxmi 

The Kansas City Radiological Society. — President, L. 
G. Allen, M.D., 907 N. 7th St., Kansas City, Mo.; 
Secretary, Ira H. Lockwood, M.D., 306 E. 12th St., 
Kansas City, Mo. Meetings last Thursday of each 
month. 

The St. Louis Society of Radiologists. — President, 
Paul C. Schnoebelen, M.D.; Secretary, W. K. 
Mueller, M.D,, University Club Bldg. Meets on 
fourth Wednesday of October, January, March, and 
May, at a place designated by the president. 

NEBRASKA 

Nebraska Radiological Society. — President, T. T. 
Harris, M.D., Clarkson Memorial Hospital, Omaha; 
Secretary, D. Arnold Dowell, M.D., 117 S. 17th St., 
Omaha. Meetings first Wednesday of each month 
at 6 P.M. in Omaha or Lincoln. 

NEW ENGLAND ROENTGEN RAY SOCIETY 

(Maine, New Hampshire, Vermont, Massachusetts, 
and Rhode Island.) President, Frank E. Wheatley, 
M.D., .520 Beacon St., Boston; Secretary, E. C. 
Vogt. M.D., 300 Longrvood Ave., Boston. Meetings 
third Friday of each month from October to May, 
inclusive, usually at Boston Medical Library. 

NEW HAMPSHIRE 

See New England Roentgen Ray Society. 

NEW JERSEY 

Radiological Society of New Jersey. — President, Milton 
Friedman, M.D., 31 Lincoln Park, Newark; Vice- 
president, P. S. Avery, M.D., 646 Central Ave., 
Bound Brook; Secretary, W. James Marquis, M.D., 
198 Clinton Ave., Newark; Treasurer, James Boyes, 
M.D., 744 Watchung Ave., Plainfield. Meetings at 
Atlantic City at time of State Medical Society, and 
Midwinter in Newark as called by president. 

NEW YORK 

Associated Radiologists of New York, Inc. — President, 
Henry A. Barrett, M.D., 140 East 54th St.. New 


York City; President-elect, I. J. Landsman, M.D., 
910 Grand Concourse, New York City; Vice-presi- 
dent, Frederic E. Elliott, M.D., 122 70th St., 
Brooklyn; Treasurer, Solomon Fincman, M.D., 133 
East 58th St., New York City; Secretary, William J. 
Francis, M.D., 210 Fifth Ave., New York City. 
Regular meetings the first Monday evening of the 
month in March, May, October, and December. 


Brooklyn Roentgen Ray Society. — President, Albert 
Voltz, M.D., 115-120 Myrtle Avenue, Richmond 
Hill; Vice-president, A. L. L. Bell, M.D., Long Island 
College Hospital, Henry, Pacific, and Amity Sts., 
Brooklyn; Secretary-Treasurer, E. Mcndelson, M.D., 
132 Parksidc Ave., Brooklyn. Meetings first Tues- 
day in each month at place designated by president. 


Buffalo Radiological Society. — President, Walter Mat- 
tick, M.D., 101 High St.; Vice-president, Chester 
Moses, M.D., 333 Linwood Ave.; Secretary-Treas- 
urer, J. S. Gian-Franceschi, M.D., 610 Niagara 
Street. Meetings second Monday evening each 
month, October to May, inclusive. 


Central New York Roentgen-ray Society. — President, 
W. E. Achilles, M.D., 60 Seneca St., Geneva; Vice- 
president, M. T. Powers, M.D., 250 Genesee St., 
Utica; Secretary-Treasurer, Carlton F. Potter, M.D,, 
425 Waverly Ave., Syracuse. Meetings held in 
January, May, and October as called by Executive 
Committee. 


Long Island Radiological Society. — President, Samuel 

G. Schenck, M.D., Brooklyn; Vice-president, G. 
Henry Koiransky, M.D., Long Island City; Secre- 
tary, Marcus Wiener, M.D., 1430 48th St., Brooklyn; 
Treasurer, Louis Goldfarb, M.D., 608 Ocean Ave., 
Brooklyn. Meetings fourth Thursday evening each 
month at Kings County Medical Bldg. 

New York Roentgen Society. — President, Raymond 
W. Lewis, M.D., 321 E. 42nd St., New York City; 
Vice-president, Henry K. Taylor, M.D., 667 Madison 
Ave., New York City; Secretary, Roy D. Duckworth, 
M.D., 170 Maple Ave., White Plains; Treasurer, 
Eric J. Ryan, M.D., St. Luke’s Hospital, New York 
City; Member of Executive Committee, E. Forrest 
Merrill, M.D., 30 W. 59th St., New York City. 
Meetings third Monday evening each month at 
Academy of Medicine. 

Rochester Roentgen-ray Society. — Chairman, Joseph 

H. Green, M.D., 277 Alexander St.; Secretary, S. C. 
Davidson, M.D,, 277 Alexander St. Meetings at 
convenience of committee. 


NORTH CAROLINA 

Radiological Society of North Carolina. — President, 
Robert P. Noble, M.D., 127 W. Hargett St., Raleigh: 
Vice-president, A. L. Daughtridge, M.D., 144 Coast 
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Line St., Rocky Mount ; Srcrclary-Trcnsurr.r, Major 
I. I'lcmiiig, M.D., *101 Rails Road, RcKky Mount. 
Meetings with State meeting in May, and meeting in 
October. 

OHIO 

Clevclatid Radtolonical Society. — President, John 
Heberding, M.D., St. Elizabetli's Hospital, Youngs- 
towi; Vice-president, R. V. May, M.D., St. Luke's 
Hospital, Cleveland; Secretary-Treasurer, Harry 
Hauser, M.D., City Hospit.al, Cleveland, Meetings 
at G:30 p.m. at the Mid-d.ay Club, in the Union 
Commerce Bldg., on fourth Monday of each month 
from October to April, inclusive. 


Radiological Society oj the Academy of Medicine 
(Cincinnati Roentgenologists). — President, B. M. 
Wame, M.D., Doctors Building, Cincinnati; Secre- 
tary-Treasurer, Justin E. McCarthy, M.D., 707 
Race St., Cincinnati, Ohio. Meetings held third 
Tuesday of each month. 

PENNSYLVANIA 

Pennsylvania Radiological Society. — President, 
Charles S. Caldwell, M.D., 520 S. Aikcti Ave., 
Pittsburgh; First Vice-president, Thomas L. Smyth, 
M.D., 111 N. 8th St., Allentown; Second Vice- 
president, Reuben G. Alley, M.D., Western Pennsyl- 
vania Hospital, Pittsburgh; Secretary-Treasurer, 
Lloyd E. Wurster, M.D., 410 Pine St., Williamsport; 
President-elect, Louis A. Milkman, M.D., 212 Medical 
Arts Bldg., Scranton; Editor, William E. Reiley, 
LI.D., Clearfield. Annual meeting, June 2 and 3, 
1939, Bedford Springs Hotel, Bedford, Penna. 


Philadelphia Roentgen Ray Society. — President, 
Thomas P. Laughery, M.D., Germanto\vn Hos- 
pital; Vice-president, Elwood E. Downs, M.D., 
Jeans Hospital, Fox Chase; Secretary, Barton H. 
Young, M.D., Temple University Hospital; Treas- 
urer, R. Manges Smith, M.D., Jefferson Hospital. 
Meetings first Thursday of each month from October 
to May, Thompson Hall, College of Physicians, 19 S. 
22nd St., 8:15 p.m. 


The Pittsburgh Roentgen Society. — President, William 
B. Ray, M.D., 320 E. North Avenue, N. S. Pitts- 
burgh; Secretary, Harold W. Jacox, M.D., 4800 
Friendship Ave. Meetings held second Wednesday 
of each month at 4:30 p.m., from October to June 
at various hospitals designated by program commit- 
tee. 

Rhode island 

See New England Roentgen Ray Society. 

SOUTH CAROLINA . _ 

South Carolina X-ray Society.— President, Percy V. 
Hay, Jr., M.D., McLeod Infirmary, Florence; Secre- 
tary-Treasurer, Hillyer RudisUl, Jr., M.D., Roper 
Hospital, Charleston. Meetings in Charleston on 
first Thursday in November, also at time and place 
of South Carolina State Medical Association. 


SOUTH DAKOTA 

Meets with Minnesota Radiological Society. 
TKNNKSSEE 

Memphis Roentgen Club. — Chairmanship rotates 
monthly in alphabetical order. Meetings second 
Tuesday of each month at University Center. 


J'cnnessec State Radiological Society. — President, S. 
S. Marchbanks, M.D., 508 Medical Arts Bldg., 
Chattanooga; Vice-president, Steve W. Coley, M.D., 
Methodist Hospital, Memphis; Secretary-Treasurer, 
Franklin B. Bogart, M.D., 311 Medical Arts Bldg., 
Chattanooga. Meeting annually with State Medical 
Society in April. 

TEXAS 

Texas Radiological Society. — President, Jerome H. 
Smith, M.D., San Antonio; President-elect, C. F. 
Crain, M.D., Corpus Christi; First Vice-president, 
M. H. Glover, M.D., Wichita Falls; Second Vice- 
president, G. D. Carlson, M.D., Dallas; Secretary- 
Treasurer, Henry C. Harrell, M.D., 517 Pine St., 
Texarkana. Meets annually. Temple is place of 
ne.\t meeting. 

VERMONT 

See New England Roentgen Ray Society. 

VIRGINIA 

Radiological Society of Virginia.— President, Fred M. 
Hodges, M.D., 100 W. Franklin St., Richmond; 
Vice-president, L. F. Magruder, M.D., Raleigh and 
College Aves., Norfolk; Secretary, V. W. Archer, 
M.D., University of Virginia Hospital, Charlottes- 
ville. 

WASHINGTON „ -j . 

Washington Slate Radiological Society.— President, 
H. E. Nichols, M.D., Stimson Bldg., Seattle; Secre- 
tary, T. T. Dawson, M.D., Fourth and Pike Bldg., 
Seattle. Meetings fourth Monday of each month at 
College Club. 

Milwaukee Roentgen Ray Society. President, H. W. 
Hefke, M.D.; Vice-president, Frederick C. Christ- 
ensen,’ M.D.; Secretary-Treasurer, Irving I. Cowan, 
M.D.! Mount Sinai Hospital, Milwaukee. Meets 
montW on first Friday at the University Club. 


Radiological Section of the Wisconsin State Medical 
Society. — Secretary, Russel F. Wilson, M.D., Beloit 
Municipal Hospital, Beloit. Two-day annual meet- 
ing in May and one day in connection with annual 
meeting of State Medical Society, in September. 


University of Wisconsin Radiological Conference . — 
Secretary, E. A. Pohle, M.D., 1300 University Ave., 
Madison, Wis. Meets every Thursday from 4 to 5 
P.M., Room 301, Service Memorial Institute. • 
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SUPERVOLTAGE 


Shortly after the present high voltage, 
i.e., 200 kv. apparatus, was standardized some 
twenty years ago, the German school developed 
the “massive dose’’ technic. In this group 
Wintz, Friedrich, Dessauer, and others pio- 
neered. The method employed large fields and 
prolonged exposures on the theory that cancer 
cells should be killed rapidly and that the nor- 
mal cells in the direct beam of this intensive 
radiation would suffer less. It appears, how- 
ever, that a few years' trial of this heroic 
measure revealed that much radiation sick- 
ness and untoward sequelae developed, with 
little apparent gain in clinical results over more 
moderate methods, and the practice fell into 
disrepute. 

In America, Pfahler was the first to introduce 
effective sustained radiation by his "satura- 
tion” method. This was soon copied by several 
of us and effected a compromise between the 
German single massive and the French frac- 
tional methods. Due to the great distances 
separating the pioneers in the United States 
and to the lack of ready contacts among them, 
they developed their own individualized tech- 
nics, which, strange to relate, produced ap- 
proximately similar results. 

Regaud, Beclere, and Coutard were foremost 
among the French in the use of fractional dos- 
age and multiple small fields and seemed to 
accomplish almost, if not quite, as much for the 
patient without the physical discomforts at- 
tending the German system. 

Somewhat more recently, Chaoul, of Paris, 
claims to have obtained definitely superior 
results with his 60 kv. contact, non-filtered, 
fractionated procedure in superficial malig- 
nancies, and particularly in epithelioma of the 
mouth and cervix, and adenocarcinoma of the 
rectum. 

One must not neglect to mention the in- 
genious x-ray achievement of the German 
Bucky with his Grenz or borderline tube ex- 
cited by 10 kv. This has proved valuable in 


superficial lesions, both benign and malignant, 
but must be employed with particular care be- 
cause it can be productive of damaging sequels 
despite extremely low penetrating powers. 
It must be borne in mind that Bucky rays are 
x-rays after all, irrespective of the fact that 
they are not far below the ultra-violet beam on 
the wave length scale. 

As early as 1901, during the infancy of 
radiation therapy, we, on the West Coast,, 
achieved some surprisingly favorable responses 
in both primary and secondary cancer cases, 
with static machine x-ray generators, despite 
our meager knowledge of radiation effects and 
dosage factors. Then came the era of spark- 
coil development, followed by dry and oil- 
insulated transformers which heralded the 
period of electro-physical standards, and the 
rapid advancement of knowledge that stabi- 
lized radiation therapy upon its present high 
professional plane. Many of the heroes in the 
early experimental period of x-ray develop- 
ment paid the supreme sacrifice of their lives 
in order that those who followed might carry 
on the work for the sake of humanity, protected 
from all the dangers which surround both their 
patients and themselves. 

Allow us now to review briefly the immediate 
past and hazard some comments on the future 
prospects of radiation therapy. Early in 
January of the present year, in conversation 
with one of America’s outstanding radiologists 
in New York City, the question of super- 
voltage radiation came up for serious considera- 
tion. This colleague was speaking in terms of 
multimillion volt possibilities, while we stoutly 
defended the present one-half million volt 
accomplishment as sufficient for present-day 
requirements. Finally, we compromised on 
one million volts as adequate for a suggested 
five-year period of experimental clinical re- 
search. That from 500 to 600 kv. apparatus 
has vantage points over 200 kv. is no longer de- 
batable, but whether the available 1,000 kv. 
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apparatus is superior to the GOO kv. we cannot 
yet be so sure. This statement is based upon a 
comparison between the results obtained with 
our own Tumor Institute’s GOO kv. plant and 
tliose of the 1,000 kv. installation at the 
California Institute of Technolog}’^ under the 
direction of Dr. R. A. Millikan, Dr. C. C. 
Lauritsen, and Dr. Seeley Aludd. 

Our GOO kv. generator emits eflective radia- 
tion from the tube at o.GO kv., while the equip- 
ment at Pasadena has been rim at from .GOO 
kv. to .1,200 kv. eflective. Both institutions 
use the Lauritsen open-tube method, and, 
strangely enough, the graph of the depth dose 
cun-e for both tubes flattens out at approxi- 
mately tlie same level, despite their differences 
of potential. 

From phj'sical deductions, it does not appear 
that tlie 400 kv. apparatus can rightfully be 
classed in tlie “super\’’oltage” category, as 
gamma x-rays at this voltage are not in pre- 
ponderance. 

Regarding the appellation “supervoltage,” 
this term has not been favorably received in 
various centers. Perhaps it would be better 
after all to discontinue reference to Grenz 
rays, soft and hard rays, surface and deep rays, 
long and short rvaves, etc., and, instead, when 
reporting on x-ray therapy, to state exactly 
the effective voltage employed. By effective 
voltage we do not mean the peak potential of 
the high voltage generator; rather, the voltage 
corresponding to the effective wave length of 
the emitted radiation. This would do away 
with much confusion and misunderstanding and 
go a long way toward standardizing our litera- 
ture on radiation therapy. 

Albert Soiland, M.D. 


ANNOUNCEMENTS 

the AMERICAN SOCIETY OF X-RAY 
TECHNICIANS 

The American Society of X-ray Technicians 
will hold its fourteenth Annual Meeting at the 
I^cMpin Hotel, New York City, June 27 to 
30, inclusive. 

Many interesting and instructive contribu- 
tions will be presented at this meeting, on 
technical subjects, affording the x-ray tech- 
nicians an unusual opportunity to acquaint 
themselves with the most modern methods 
Employed in x-ray technic. 


ANNOUNCEMENT 

In the forthcoming numbers of Radiology 
there will appear a group of articles contributed 
in honor of I. Seth Hirsch, M.D. It was the 
desire of his pupils, associates, colleagues, and 
co-workers so to mark the thirty-fifth anni- 
versary of his activity in radiology. The 
valuable contributions which the following is- 
sues will contain will constitute a milestone 
measuring radiological progress. 

\Vc are grateful to the Editor of Radiology 
for joining in this deserved tribute to one 
whose sendees to radiology and loyalty to the 
Journal have been so outstanding. 

Currier McEwen, M.D., Dean, New York 
University College of Medicine; 

Charles Gottlieb, M.D., Assistant Pro- 
fessor of Radiology, New York University 
College of Medicine; 

Richard A. Rendich, M.D., Director, 
Division of Radiology, Department of Hos- 
pitals, New York City; 

Mills Sturtevant, M.D., Professor of 
Clinical Medicine, New York University 
College of Medicine; 

Henry K. Taylor, M.D., Director, Depart- 
ment of Radiology, Welfare Hospital; 

Maxwell H. Poppel, M.D., Roentgen- 
ologist, King’s County Hospital, Chairman. 

The Committee 


IN MEMORIAM 

HENRY SCHMITZ, M.D. (1871-1939) 

The death of Dr. Henry Schmitz brought to 
an untimely end the career of a pioneer m 
radiation therapy. His counsel in this particu- 
lar field of medicine will be greatly niissed by 
all of us. Everyone whose privilege it was to 
have known Dr. Schmitz will mourn his pass- 

^°Dr Schmitz was born in Kaiserswert, Ger- 
many, Dec. 26, 1871, the son of John Mathias 
and Gertrude (Pollender). He came^to tos 
country early in life, and on Nov. 17, 1897, 
was united in marriage with Meta Elizabeth 
Lenzen, of Chicago. 

Dr. Schmitz was graduated from the Loyola 
University Medical School, in Chicago, Illi- 
nois, in 1897, and was connected with his 
alma mater ever since. At the time of his 
death, he was Professor of Gynecology and 
Head of the Department. Active in organized 
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The late Henry Schmitz, M.D. 


medicine, he was a member of many associa- 
tions, both in gynecology and radiology. In 
the treatment of carcinoma, especially car- 
cinoma of the uterus, Dr. Schmitz played a very 
important r61e, and is probably best known to 
radiologists for his contributions on this sub- 
ject. Through his untiring efforts, the In- 
stitute of Radiation Therapy was founded in 
Chicago in 1933, in the development of which 
Institute he spent much time and effort. He 
was a prolific writer. His articles displayed his 
frankness, painstaking precision, and con- 
tained many original ideas. He was the author 
of a number of important text-books such as-. 
“Manual of Gynecology,” the English transla- 
tion of Kroenig and Friedrich’s “Physics and 
Biology of Radiation Therapy,” and many 
others. It would be impossible to enumerate 
here all of Dr. Schmitz’ activities and innumer- 
able contributions in the field of medical science. 

Dr. Schmitz was past president of the 
American Radium Society, and also an active 
member of the Radiological Society of North 
America. During the first American Congress 
of Radiology, Dr. Schmitz acted as treasmer of 
the organization and his counsel was of the 
utmost importance to the success of the Con- 
gress. 


He was well known and esteemed both here 
and abroad, and had a great many friends in 
radiology. He was a man who typified the 
best qualities of the German, and by close 
association his unusual traits became evident. 
The better acquainted one became with Dr. 
Schmitz, the more one appreciated his strength 
of character. His fairness is exemplified by 
his attitude toward candidates for examination, 
especially on the American Board of Radi- 
ology. While on the surface he may have ap- 
peared brusque, in later discussions of the 
candidates, his fairness to and his interest in 
them became evident. 

Medicine, particularly radiology, has lost a 
great physician. We join with Mrs. Schmitz 
and his three sons who survive him in this, 
their time of great bereavement, and extend to 
them our deepest sympathy. 

Edward L. Jenkxnson, M.D. 


BYRON H. JACKSON, M.D. 

The Editor has received the sad news of the 
passing of Byron H. Jackson, M.D., an honored 
member and past president of the Radiological 
Society of North America. 

A memorial sketch and portrait of Dr. 
Jackson are being prepared for a forthcoming 
issue of Radiology. 
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ANEURYSM 

An Instructive Case of Aneurysm of the Heart Walt 
with “Teeter-movement” Symptom. L. Bischoff. 
Schweiz, med. Wchnschr., 68, 1415, 1416, Dec. 31, 1938. 

The author reviews the literature on cardiac aneu- 
rysm as a result of cardiac infarction. He reports a 
case with typical electrocardiographic signs of anterior 
wall infarct, which repeatedly showed clinically a 
pulsation of the outer chest wall in the left third inter- 
space, somewhat within the mammary line. This 
pulsation moved synchronously but paradoxically with 
the heart impulse. On account of tachycardia, it had 
a tic-tac rhythm with a slightly prolonged inward 
phase. The author coins the name "gigampfisymptom" 
(teeter -movement symptom) for this sign, and believes 
it to be pathognomonic of a left wall cardiac aneurysm. 
In his case, roentgen confirmation of the diagnosis was 
obtained. 

Lewis G. Jacobs, M.D 


Clinical Aspects of Aneurysm. John H. Mills and 
Bayard T. Horton. Arch. Int. Med., 62, 949-962, 
December, 1938. 

A statistical study of the 596 cases of aneurysm which 
were observed at the Mayo Clinic during the ten-year 
period from 1925 to 1935 is presented. These cases are 
classified anatomically into intracranial, intrathoracic, 
intra-abdominal, those of the extremities, and miscel- 
laneous. In other than those of the thoracic aorta, in 
which it ascends to 70 per cent, syphilis is negligible as 
an etiologic agent, 

Roentgen examination is of benefit as a diagnostic 
aid in aneurysms of the intracranial group, particularly 
if calcification is present. However, this may be easily 
mistaken for that which may occur in a calcified cyst or 
tumor. Erosion of the bony processes in the area of 
the aneurysm may be noted. If rupture occurs, there 
may be ventricular displacement. 

The authors discuss statistically the location, etiol- 
ogy, and in the intracranial and intrathoracic groups, 
the symptoms and diagnosis of these aneurysms. A 
total of 172, or 28.9 per cent, were verified at operation 
or autopsy. 

C. W. Reavis, M.D. 

APPARATUS 

Stratigraphy of the Lungs and Bones. Delaborde. 
Bull, et mem. Soc. de radiol. med. de France, 26, 503- 
506, July, 1938. 

Several cases are presented, demonstrating the addi- 
tional information to be obtained from stratigraphy. 
The apparatus manufactured by the Compagnie Gen- 
erale de Radiologic, marketed under the name “Stra- 
tix,” is described in considerable detail. This is an 
apparatus in which the tube and film carrier are 
coupled with a lever which allows vertical movement, 
in opposite directions, of the tube and film. Adjust- 
ments for height, distance of tube from film, selection 


of the plane desired for stratigraphy, and automatic 
timing are built-in. A fluorescent screen permits 
accurate centering and selection of the plane to be 
radiographed. A movable anti-diffusion grid is in- 
cluded. The tube may be uncoupled for ordinary 
radiography. The "Stratix” is an apparatus combining 
simplicity and accuracy. 

S. R. Beatty, M.D. 


Modern High Milliamperage and High Voltage 
Apparatus for Roentgen Deep Therapy. W, Fehr. 
Strahlentherapie, 64, 341, 1939. 

The author describes briefly a 200 kv. deep therapy 
apparatus which permits a tube current up to 30 
ma. using a water-cooled Metalix tube. The power 
plant uses a Villard circuit. Another unit making use 
of the cascade circuit of Greinacher can be operated at 
1,000 kv. and 1 ma. Illustrations of the units are 
shorvn. 

Ernst A. Pohle, M.D., Ph.D. 


Trvo Radiographic Teaching Models. W. E. Boyd. 
British Jour. Radiol., 11, 444-451, July, 1938. 

Two models are described, one a flat board in which 
are inserted rows of thumb tacks in a vertical and hori- 
zontal direction; the other a block made up of 10 layers 
of plywood, each 14 inches square and one inch thick. 
In each layer a row of thumb tacks were placed, so that 
when the layers were bolted together the rows in differ- 
ent layers were at different distances from the center. 
These models are very useful for demonstrating distor- 
tion and enlargement, and also the effect of angulation 
of the beam with reference to the film. 

S. J. Hawley, M.D. 


The Standing and Prospects of Miniature Photo- 
graphs from the Roentgen Screen. H. Holfelder and 
F. Berner. Munchen. med. Wchnschr., 85, 1818-1823, 
Nov. 25, 1938. 

The authors review the history of miniature roent- 
genography. With their apparatus (Siemens-Reiniger, 
with a Zeiss Ikon camera), they can make from 300 to 
350 chest examinations an hour, in serial surveys. 
The resulting films are satisfactory for diagnosis, 
showing the lesion in all cases. Enlargements may be 
made, but are found to be not so sharp as good roent- 
genograms. The authors used the method for de- 
tecting disease, and in positive cases made the final 
diagnosis on the basis of standard roentgenograms. 
They use 24 sq. mm. for the miniature films. 

From an eugenic standpoint, it is desirable to keep 
the amount of irradiation down. Using a piece of film 
in a box, out of the line of direct exposure, directly 
beneath the fluoroscopic screen, it was found that, 
after 1,200 exposures, development produced only the 
least fog, while a similar test at fluoroscopy showed 
complete blackening of the film. 

For practical evaluation, 10,732 films were taken; 
of these, 134 were discarded because they could not 
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be used for diagnosis. The usual procedure of varying 
the lighting intensity and distance of viewing, which 
applies to full size films, was not found practical with 
miniatures. After a little practice, the authors feel 
that up to 500 films an hour can be examined. The 
correct diagnosis can be made from the miniature in all 
cases. 

Of the 10,598 films studied, 93.1 per cent were 
normal, 4.5 per cent had pulmonary calcifications, 
0.8 per cent had recent and not definitely healed 
tuberculosis, 0.07 per cent had tuberculosis with 
cavity, 0.05 per cent had various cardiac abnormalities, 
and 0.09 per cent had other abnormalities. No case of 
bronchiectasis was diagnosed in the series, as its signs 
were not definite on the miniatures. 

The authors think that improvement of apparatus is 
needed, especially in the direction of short exposure 
condenser units for generating the rays. After some 
discussion of roentgen cinematography, the difficulties 
of the method are indicated, such as the necessity for 
perfect focusing of the camera, which, in turn, requires 
an unusually stable arrangement of the apparatus. 
The cost of the apparatus partly offsets the cheapness 
of the films. Regular roentgenography still remains 
the method of choice for study of single cases of disease, 
and miniatures are useful only in serial surveys. 'While 
the method has been developed for the lungs, it is 
naturally possible to use it in simitar fashion for other 
organs. 

Lewis G. Jacobs, M.D. 


Presentation of the Biotome of Bocage and of the 
Planigraph of Ziedses des Plantes. J. Massiot. 
Bull, et mdm. Soc. de radiol. med. de France, 26, 520- 
523, July, 1938. 

The author briefly describes the apparatus of Ziedses 
des Plantes for planigraphy, utilizing circular or 
epicycloidal movement of the tube and film, and that of 
Bocage, which employs only the circular movement. 

The apparatus of Ziedses des Plantes is adapted to 
radiography of the subject in the horizontal position 
and is, therefore, not of use when fluid levels exist. 
The biotome of Bocage requires that the subject be 
upright. The other advantages and disadvantages of 
each apparatus are mentioned. 

S. R. Beatty, M.D. 


Internal Targets in the Cyclotron. Robert R. 
Wilson and Martin D. Kamen. Phys. Rev., 54, 
1031-1036, Dec. 15, 1938. 

Radio-phosphorus is promising in therapy and radio- 
iron valuable in physiological research. They are 
made by bombarding ordinary phosphorus, atomic 
weight 31 and iron of atomic weight 58 (rare isotopes), 
with high speed deuterons. Working at about eight 
million electron volts, the Berkeley cyclotron requires 
a day to produce enough radio-phosphorus for use in 
therapy. Their best concentration of radio-iron was 
one microcurie per 30 milligrams iron (two weeks’ 
bombardment). By putting a target of iron phosphide 


on a "probe” into the interior of the cyclotron these 
yields could be increased several times, and without 
diminishing the beam of deuterons in the target cham- 
ber (being used for physical research) by more than 
10 per cent. They produced iron of 0.5 microcurie 
activity per milligram by using pure iron on the probe. 

R. R. Newell, M.D. 


Practical Pulmonary Stratigraphy. C. Gaillard. 
Jour, de med. de Lyon, 19, 643-647, Nov. 5, 1938. 

Pulmonary stratigraphy is, in the opinion of the 
author, a valuable diagnostic method furnishing infor- 
mation unobtainable with ordinary methods of radiog- 
raphy. 

It is possible to obtain excellent stratigraphs by 
modifying standard apparatus. The author describes 
his apparatus in some detail and presents examples of 
the films secured. Several directions of motion of the 
tube and film are possible. The diagrams alone will 
suggest the basic adaptations necessary. Such an 
apparatus should be inexpensive to construct and simple 
and accurate in operation. 

S. R. Beatty, M.D. 


The Distribution of the Dose in Near-distance X- 
ray Tubes and Body Cavity Tubes of Various Con- 
structions. T. Zimmer. Strahlentherapie, (54, 348, 
1939. 

The author describes several models of the near-dis- 
tance x-ray tube operating at 60 kv. and used according 
to the method developed by Chaoul. A series of 
depth dose and isodose charts are shown, as well as 
illustrations of two different models. One tube is 
especially designed for the treatment of small body 
cavities at 60 kv. and 2 ma. It delivers 330 r/min. 
at 1 cm. focus chamber distance. 

Ernst A. Pohle, M.D., Ph.D. 

ASBESTOSIS 

Asbestosis. J. V. Sparkes. British Jour. Radiol., 
11, 371-377, June, 1938. 

Pulmonary asbestosis gives a different clinical, patho- 
logic, and radiologic picture to most other forms of 
pneumoconiosis, because of the different nature of par- 
ticles inhaled. Asbestos consists of long silky fibers,' 
as silicate of iron and magnesium without free silica. 
The shape of the particles causes them to be stopped 
in the terminal bronchioles where a deposit of iron- 
containing material forms over them. These are called' 
"asbestos bodies.” They are readily demonstrated in 
the sputum. 

The symptoms — ^dyspnea, cough, anorexia, lassitude, 
chest pain, and weight loss — are more pronounced than' 
physical signs or roentgen-ray findings. 

The roentgen-ray appearances, which are typical only 
when the lesion is advanced, are restriction of dia- 
phragmatic movement; hazing of diaphragm ; clouding 
of costophrenic angles, which may extend along the cos-' 
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tal margin toward the apices. The heart outline is 
poorly defined, and there is occasional prominence of the 
pulmonary artery. The lung-fields show a relative in- 
crease in density in basal portions due to lack of aera- 
tion, described as "ground-glass appearances." There 
is a patchy increase in density throughout the lungs, but 
no nodulation. 

The chief complications of asbestosis are; (1) re- 
current bronchitis; (2) bronchopneumonia; (.3) tuber- 
culosis, and (4) carcinoma. 

S. J. Hawlev, M.D. 

ASTH^L4 

Roentgen Studies of the Pathological Physiologj- of 
Bronchial Asthma. Leo G. Bigler and Rudolph 
Koucky. Am. Jour. Roentgenol, and Rad, Ther., 
39, 353-362, March, 1938. 

Bronchographic and pathologic studies give rise to a 
concept of bronchial asthma and the asthmatic attacks 
as follows; the disease affects primarily the bronchial 
mucosa, producing an enormous hjTpersecretion of 
mucus which accumulates within the luraina of the 
bronchi. Due possibly to stasis from spasm of the 
bronchial muscle to marked viscosity, or to other 
factors, this mucus forms a plug or core, partially 
obstructing the bronchus so that air may be inspired 
past the occlusion, but is expelled much less readily. 
Emphysema is thus produced. During the asthmatic 
attack the spastic muscle clamps down around the 
plug, aggravating the occlusion, 

Roentgen observation on living cases of bronchial 
asthma, by means of bronchography, demonstrates 
clearly the presence of these occlusive plugs during life 
and indicates that they are an integral part of the dis- 
ease process in bronchial asthma. 

Bronchographt' is of great value in elucidating the 
nature and extent of the process in individual cases 
and in ghfing some determination of the prognosis. 

S. Itl. Atkixs, M.D, 

BACKACHE 

Lumbosacral Anomalies as a Cause of Low Backache. 
Wright Clarkson and Allen Barker. South. Med, Jour., 
31, 515-520, hlay, 1938. 

Developmental anomalies of the lumbosacral spine 
may be a cause of low back pain by creating au un- 
stable joint, placing undue strain on ligaments, joints, 
and muscles. 

More significant and frequent are those cases with a 
narrowed lumbosacral joint and a resulting subluxation 
of the lumbosaxnal articular facets. Herniation of the 
nucleus pulposus into tbe spinal canal, with pressure on 
nerve roots, may be responsible for low back and sciatic 
pain as well as for the narrowed disk, but the pain may 
be due to increased tension upon the capsular ligaments 
or impingement of the ends of the articular processes 
upon the pedicles above and the lamina below. The 
thinning of the disk may be due to senile degeneration 


or repeated trauma. Vague abdominal complaints, such 
as atypical gall-bladder pain, may be the result of verte- 
bral defects. 

Anteroposterior and lateral roentgenograms are made 
with the central ray in the anteroposterior view passing 
vertically between the fifth lumbar and first sacral 
segment. John M. Miles, M.D. 


Low Back Pain in Relation to Urology. Stanley F. 
Wildman. Jour. Okla. St. Med. Assn., 31, 35-38, 
February, 1938. 

It is the author’s contention that 75 per cent of 
backache in men is due to geuito-uriuary pathology 
and 50 per cent in women is gynecologic. Branches 
of the same neirves that supply the sacro-iliac joints go 
to the prostate, seminal vesicles, and rectum. Pain 
due to pelvic pathology' may be referred to the sacro- 
iliac joints. 

So-called sacro-iliac sprain is often due to a prostato- 
seminal vesiculitis and many people draw' compensation 
for sprain when their trouble is of genito-urinary origin. 

John M. Miles, M.D. 


Intractable Low Back and Sciatic Pain Due to Pro- 
truded Intervertebral Discs: Diagnosis and Treatment. 
J. Grafton Love. Miimesota Med., 21, S32-S39, 
December, 1938. 

The author stresses the fact that ordinary roentgenog- 
raphy fails, in the vast majority of cases, to give a clue 
to the real pathologic condition which underlies the 
patient’s disability in certain cases of low back pam. 
To-day, laminectomy for the removal of protruded 
intervertebral discs is one of the commonest neuro- 
surgical operations performed at the Mayo Clime. 
The anatomy of the discs is reviewed in this article. 
Tdiey occm throughout the spinal column from the 
space between the second and third cervical vertebrs 
to the coccyx. Those in the sacrum and coccyx are 
rudimentary and are rarely protruded. Certain areas 
are vulnerable, the lumbar particularly so. 

True protrusions are most often the result of strain. 
Many of the patients with protrusions have anomah^ 
of the spine such as sacralization, fusion failure, an 
facet anomalies. About 25 per cent of the patients are 
unable to recall any injury. The majority of protm 
sions occur laterally (the central part of the posterior 
longitudinal ligament is strongest and there are deficieo 
cies laterally) and thus the unUaterality of symptoms is 
explained. 

The tissue contains both nuclear and annular ma 
terial and hence the term "protruded disc” is preferr® 
to “herniated nucleus pulposus’’ and "rupture of t e 
intervertebral disc.” The symptoms, which 
with the location and the degree of protrusion, are re 
viewed. . . 

Laboratory tests include examination of the 
fluid for protein content, which is elevated, usua > 
above 40 mg. per 100 c.c. Subarachnoid block on 
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puncture is rare; when it exists, paralysis is usually 
present also. If lesions are caudal the reversed Queck- 
enstedt test is positive. 

Roentgenography begins with fluoroscopy, after 
subarachnoid injection of 5 c.c. of lipiodol. It should 
never be used in presence of suspected inflammatory 
lesions; never at temperatures above that of the body; 
never if it is cloudy, and usually through the second or 
third lumbar interspace. Introduction at the level of 
the protruded disc may be painful. 

The filling defect is usually anterolateral. Some- 
times the enlarged shadow of the edematous nerve 
root is detected. Recently, defects due to hypertrophy 
of the ligamentum flavum have been recognized. 
Sometimes the ligamentum flavum is alone at fault. 
The treatment is surgical. 

Percy J. Delano, M.D. 

THE BLADDER 

Dermoid Cyst of the Bladder. A. Lidzki. Ann. 
Surg., 109, 274-276, February, 1939. " 

A paravesical dermoid cyst in a female, 30 years of 
age, which opened into the bladder, is reported in this 
article. Roentgenologic examination showed two 
shadows in the pelvis which proved to be a stone and 
a hair ball, lodged in the diverticulum. The cyst 
became practically obliterated when the fistulous tract 
was dilated and its contents removed. 

John G. Menville, M.D. 


The Radiological Diagnosis of Bladder Tumors. 
Waclaw Sitkowski. Polski Przegl. Radiol., 13, 153, 
1938. 

The author employs a double-contrast method in the 
diagnosis of bladder tumors. First a barium sulphate 
solution is injected, and later, after evacuation of the 
barium solution, air is insufflated. The formula for 
the barium solution is given as: barium sulphate, 20 
grams; gelatin, 2.5 grams, and distilled water, 100 
grams. 

The roentgenograms obtained by this method present 
the details of the bladder outlines in good contrast. 

Ernst A. Schmidt, M.D. 


The Avoidance of Injurious Effects on the Bladder 
in Radiation Therapy of Carcinoma of the Uterus. 
T. C. Neeff and F. Hoff. Strahlentherapie, 64, 113, 
1939. 

The adequate treatment of advanced carcinoma of 
the uterus requires the application of high doses which 
reach the upper limit of tolerance of both the rectum 
and the bladder. A computation of the total dose 
effective in the bladder wall, including both x-ray 
treatment and intra-uterine radium application, gave 
as mean value 7,000 r. This is administered during a 
period of approximately four weeks, following the 
authors’ method. Numerous cystoscopic studies have 
established this value as the tolerance dose for the 


bladder mucosa. There are, however, some patients 
who, with this dose, develop edema, granulations, small 
ulcers, and telangiectasis in the bladder wall. No 
serious permanent injuries have been observed, if the 
total dose was carefully kept within that range. 

The authors also describe a method of cystoscopic 
color photography. They succeeded in obtaining 
photographs with e.xposure times of from one-tenth to 
one-twentieth of a second. The accompanying illus- 
trations (in color) are excellent. 

Ernst A. Pohle, M.D., Ph.D. 


Roentgenologic Diagnosis of Placenta Previa: In- 
direct Placentography. Walter H. Ude, J. A. Urner, 
and O. F. Robbins. Am. Jour. Roentgenol, and Rad. 
Ther., 40, 37-43, July, 1938, 

An increase of more than one centimeter in the space 
between the presenting part and the bladder, in the 
third trimester, especially in the last two months, 
is strong evidence of placenta previa. Fecal or gas 
distention, which normally may increase the width of 
this space, is eliminated by low colonic flushes. 

The central type practically always displaces the 
presenting part upward over the entire upper surface 
of the bladder, while the partial type usually depresses 
one of the lateral horns of the bladder and displaces the 
presenting part somewhat toward the opposite side. 

Technic . — The urinary bladder is catheterized and 
from 25 to 40 c.c. of a contrast solution is instilled. 
After withdrawal of the catheter, a compression band 
for stabilization of the abdomen is applied and an an- 
teroposterior view of the abdomen in the prone posi- 
tion is made. A lateral and oblique view may be taken 
in addition. 

Of the last 44 cases of abnormal bleeding in the third 
trimester examined, 39 were diagnosed negative, four 
placenta previa of the central type, and one of the 
partial. Clinically, 40 were negative, three central 
placenta previa, and one partial. The roentgen ex- 
amination alone is not sufficient but must be combined 
with the clinical. Blood clots in the lower uterine 
segment, though rare, may simulate the roentgen 
findings of this condition. 

S. M. Atkins, M.D. 

BRONCHIECTASIS 

The Role of Inflammatory Bronchial Stenosis in the 
Etiology of Bronchiectasis. Paul H. Holinger. Ann. 
Otol., Rhinol., and Laryngol., 47, 1070-1082, December, 
1938. 

Obstruction of a bronchus is now recognized as the 
chief cause of acquired atelectasis. Anspach has 
previously reported a series of 50 cases, taken from a 
group of 100, in which a triangular shadow had been 
observed at the base of one or both lungs for periods 
up to 12 years. Such shadows and findings frequently 
led to a diagnosis of pneumonia, unresolved pneumonia, 
mediastinal or interlobar empyema, or atelectasis. 
Anspach correlated the triangular shadow with atelec- 
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tasis and demonstrated by serial x-rays and post- 
mortem studies that bronchiectasis developed in the 
atelectatic areas if they remained atelectatic. During 
the past tvro and one-half years, a majority of these 
cases have been studied again and additional informa- 
tion has been gained regarding the intrabronchial 
pathology. Inflammatorj’ bronchial stenosis teas 
found to be responsible for the production of the 
original pulmonary lesion, atelectasis. The author 
uses the term "prebronchiectasis” to describe the con- 
dition at this stage, before definite bronchiectasis has 
developed. At this time the lesion is characterized, 
clinically, by an area of dullness, bronchial breathing, 
rales, a cluonic cough, and a lorv-grade elevation of 
temperature which may have followed an upper 
respirator}- infection or a so-called pneumonia. Per- 
sistence of such findings is of utmost significance, 
since x-ray examination reveals evidence of atelectasis. 

The bronchoscopic picture is that of an acutely 
inflamed bronchial orifice, stenotic, from which pus 
oozes without bubbling. By shrinking the mucous 
membrane around the stenosed orifice with cocain, or 
by dilating it with forceps and then passing an aspirator 
directly into the orifice, pus can be released and normal 
function can eventually be restored. Subsequent 
lipiodol instillation reveals a nonnal bronchial tree. 
If untreated, this type of case eventually develops 
bronchiectasis. In cases of atelectasis of longer dura- 
tion an attempt should be made bronchoscopically to 
open the airway and permit better drainage of pus, 
although there may be no hope of restoring normal 
function. In some cases in which atelectasis had been 
present for more than a year, there were definite 
bronchiectatic cavities with marked lung destruction. 

Lester W. Paul, M.D. 


Bilateral Lobectomy tor Bronchiectasis. Dudley E, 
Ross. Canadian Med. Assn, Jour., 39, 5-19-552, Decem- 
ber, 193S. 

L'nilateral lobectomy for bronchiectasis has now be- 
come a common operation. The mortality rate reported 
by r-arious authors is approximately 10 per cent. Bilat- 
eral lobectomies, on the other hand, have been infre- 
quent, only nine being reported, with one death. The 
author reports in detail two additional successful cases. 

The author believes the most important single factor 
affecting the death rate in bilateral lobectomy is the 
stage of the disease at which the operation is carried 
out. Archibald divides the condition into three stages, 
the first being purely bronchitic with no bronchographic 
changes; tlie second stage showing cylindrical and sac- 
cular dilatation, cough, and copious muco-pimilent 
sputum, which on culture yields no anserobes, and 
the third or fetid stage characterized by quantities of 
foul-smeUing sputum containing anterobes. Broncho- 
grams reveal large bronchiectatic cavities. 

The general use of bronchograms has facilitated the 
recognition of bronchiectasis before it has progressed 
to the fetid stage. Operation at this early period has 
lessened considerably the chances of a fatal empyema. 

M. L. COXXELLY, hl.D. 


THE BRONCHI 

Bronchostenosis: A Roentgenological Study. Nils 
Westermark. Acta Radiol., 19, 285-312, September, 
1938, and 313-336, October, 1938. 

The author discusses the occurrence and course of 
bronchostenosis in different diseases of the lung and 
stresses the importance of bronchostenosis and its 
complications in radiological diagnosis. 

Radiologically, bronchostenosis may be divided 
into three stages; Stage 1 with mild atelectasis and 
h>-peremia as prevalent manifestations; Stage 2 with 
local emphysema and anemia, and Stage 3 with mas- 
sive pulmonary collapse (obstructive atelectasis). 
These reported changes take place in the lung area 
corresponding to the stenosed or obstructed bronchus. 
A transitory stage occurs between Stages 1 and 2; 
this period is characterized by inspirator}- atelectasis 
and expiratory emphysema. 

Dependent on different stages and different phases 
of respiration, both the size and shape of the affected 
area may show marked changes in the roentgenogram. 
The outlines of the t}'pical radiopaque wedge may be- 
come concave or convex; in advanced cases the affected 
areas may assume spherical shapes. 

Bronchostenosis may be due to a large variety of 
causes which can be generally reduced to (1) changes 
in the lumen of the bronchus, (2) changes in the 
bronchial wall, and (3) changes outside the bronchus. 

The article is well worth reading in the original. 

Ern-st a. Schjudt, M.D. 


The Anatomy of the Bronchial Tree and its Clinical 
Application. J. Hardie Neil, W. Gilmour, F. J- 
Gwynne, Wallace Alain, and W. A. Fairclough, Aus- 
tralian and New Zealand Jour, Surg., 8, llS-131, 
October, 1938. 

Although the secondary branching of the main 
bronchi is well known, few workers have studied the 
tertiary branches, considering the latter too inconstant 
for classification. The authors carried out a detailed 
study of the bronchial tree of various animals and 
numerous cadavers in which the material used included 
both metal casts of the bronchial tree and dissections 
of these structures, in specially fixed lungs. They 
found each third-order bronchiole to be the air supply 
for definite segments of lung tissue, w-hich they mapped 
out. These anatomical units were designated as 
bronchopulmonary segments and were found to he 
constant in almost 100 per cent of the cases studied. 
Although thrir classification of these segments folloira 
closely that of Kramer and Glass, they add one of their 
own discovery (subapical). They found that this 
division into such segments corresponds to the primaiy- 
budding of the 9 mm. embryo’s bronchi. The classi- 
fication is as follows: 

Upper Lobe: (1) apical (the segment usually involved 
in tuberculous infections); (2) anterior; (3) axillary, 
(4) paravertebral. 
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Middle Lobe: (5) anterior; (6) axillary. 

Lower Lobe: (7) apical; (8) paravertebral; (9) 
posterolateral; (10) anterolateral; (11) mesial or 
cardiac; (12) subapical. 

Confirmation of these findings was obtained by 
roentgenographic study of the chests of human subjects 
after 1 c.c. of lipiodol had been instilled into various of 
the above-designated third-order bronchi. 

The clinical importance of this study is reflected in 
the localization of lung abscesses, foreign bodies, and 
bronchiectatic involvements. These segments appear 
to be the units of lung tissue, involved in these and 
other pathologic processes. 

The authors also describe a procedure of broncho- 
clysis indicated in the treatment of bronchiectasis 
whereby merthiolate or metaphen, in 1:10,000 dilu- 
tion in a saline isotonic solution, is introduced by 
catheter into the bronchiole of the involved segment of 
the lung. Increasing amounts of this solution from 
two progressing up to six ounces are introduced by a 
Murphy drip, at a rate of 30 drops a minute. The 
solution is absorbed by the peribronchial lymphatics 
and has a marked beneficial effect in sterilizing the 
bronchiectatic cavities and clearing up the perifocal 
areas of pneumonia. 

Simon Pollack, M.D. 

CALCULI 

Differential Diagnosis of Biliary and Urinary Calculi. 
Henri Pons. Bull, et m6m. Soc. de radiol. med. de 
France, 26, 421, 422, June, 1938. 

By placing the patient on the table in the prone 
position and making two exposures on the same film, 
shifting the tube from left to right in the interval, it is 
possible to differentiate between biliary and urinary 
calculi by comparing the shift of the image of the cal- 
culus with that of the vertebral bodies. If the ap- 
parent shift is less than that of the vertebral bodies, 
the calculus is posterior to these bodies, and, con- 
sequently, in the urinary tract. If the shift is greater, 
the calculus is anterior and, therefore, in the biliary 
tract. 

S. R. Beatty, M.D. 


Formation of Transparent Gas-filled Fissures in 
Gallstones, and Their Significance for the Radiological 
Diagnosis. Ake Akerlund. Acta Radiol., 19, 215-229, 
September, 1938. 

Contrary to the common opinion that fissure forma- 
tion is observed only in dried specimens of gallstones, 
the author points out that gallstones frequently 
exhibit this phenomenon i?i vivo. Usually these fissures 
are filled with fluid or semifluid material and do not 
provide any marked radiographic contrast to the body 
tissues. However, the fissures assume radiological 
significance in the rather rare cases in which they 
show unusual radiotranslucency or are able to alter 
the specific gravity of the concrement, which latter 


feature becomes apparent in roentgenological sedi- 
mentation examinations. In these instances, both the 
increased transparency and the low specific gravity of 
the calculi were due to the presence of gaseous sub- 
stances in the fissures. For this gas-production, either 
gas-forming bacteria or other disintegration processes 
may be responsible. The specific gravity of the fresh 
specimens was estimated to range between 1.010 and 
1.035, and lies, therefore, below the specific gravity of 
pure cholesterin. The fissures are, as a rule, star- 
shaped and may, in certain cases, facilitate the diagnosis 
of biliary calculi. 

Note: In this connection, the abstractor wishes to 
point out the similarity between this phenomenon and 
the presence of gas in emphysematous cholecystitis in 
cases in which the gas formation is apparently due to 
the same causes. (For details, see his article on “Em- 
physematous Cholecystitis and Pericholecystitis.” 
Radiology, 31, 423-427, October, 1938.) 

Ernst A. Schmidt, M.D. 


CANCER (DIAGNOSIS) 

The “Romantic” Attributes of "Lawlessness” and 
"Malignancy” in Cancer. Horst Oertel. Am. Jour. 
Med. Sci., 197, 1-7, January, 1939. 

The so-called “lawlessness” and the malignant ag- 
gressive behavior of cancer are considered in this arti- 
cle. 

The views that cancer cells are lawless, wild-growing, 
contrary to rules, and, hence; gangsters of the body, 
must renounce all intelligibility of cancer growth. It 
is a logical principle of all scientific inquiry that, in 
Nature, nothing occurs without a lawful causal chain, 
whether it fits into the normal causal scheme, or whether 
it lies outside of it. In the case of cancer, observations 
exist which point to a consistent and definite plan in the 
manner of growth. 

In the gastro-intestinal tract, one may see the simple 
substitution of normal glandular epithelium by cancer 
cells which follow the normal architecture. Such 
simple substitution, an indication of intensity or tempo 
of growth, occurs in non-cancerous types as well. (It 
is only when these cells begin to reproduce that they 
break with the normal arrangement.) 

The subsequent structural environment into which 
the cancerous tissue moves has a decided influence on 
its subsequent manner (differentiation) and intensity 
of growth; hence it is quite impossible to grade malig- 
nancy according to the type of cell occurring in a par- 
ticular locality. 

Metastases also show a normal sequence of structural 
development, except for the initial stage. 

All these features of cancer growth may be reduced 
to the basic fact of intensity of growth. 

The tumor cells, by virtue of their primary vascular 
or lymphatic position, have the first call on the nutri- 
tive material, permitting them to expand and encroach 
upon the wasting parenchyma. The so-called infiltra- 
tive (malignant) capacity is in reality only an intra- 
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canalicular vascular advance. Nowhere is there spe- 
cific, direct aggression on parenchyma. Malignancy is, 
therefore, also reducible in terms of tempo of growth. 

In order to arrive at a better understanding of can- 
cer, the "romantic” ideas must be abandoned, and 
the subject treated as a problem of growth. 

Benjamin Copleman, M.D. 


Primary Carcinoma of the Bronchus. Ira H. Lock- 
wood. South. Med. Jour., 32, 30-34, January, 1939, 

Primary bronchial carcinoma comprises from 6 to 8 
per cent of all carcinomas, and ranks next to malig- 
nancies of the gastro-intestinal tract in frequency. 

It is characterized by a great variation in symptoms, 
which depend upon the location and size of the tumor, 
adjacent structures, and secondary changes. In 15 
per cent of all cases, the primary tumor produces no 
signs or symptoms. 

Any intrathoracic inflammatory condition which is 
unusually persistent should make one consider malig- 
nancy. An irritating, non-productive cough, a wheeze 
most marked at the end of expiration, and blood- 
streaked sputum are important symptoms. 

Pain, dull or severe, constant or intermittent, may 
be the first symptom, and the author reports three 
cases in which the initial symptom is a low back pain. 

John M. Miles, M.D. 


Early Diagnosis of Cancer of the Stomach. Louis J. 
Nothin. Canadian Med. Assn. Jour., 40, 8-13, Janu- 
ary, 1939. 

Four cases of carcinoma of the stomach are reviewed, 
in which the x-ray diagnosis was made too late to be 
of service. Progressive changes in the films are demon- 
strated. The author believes radiologists should recog- 
nize early lesions as seen in the first examination or 
in repeat examinations done within reasonable periods. 
Diagnostic roentgen methods and criteria are very 
briefly discussed. 

M. L. Connelly, M.D. 


Carcinoma and Venous Thrombosis ; The Frequency 
of Association of Carcinoma in the Body or Tail of 
the Pancreas with Multiple Venous Thrombosis. E. E. 
Sproul. Am. Jour. Cancer, 34, 566-585, December, 
1938. 

The incidence of thrombosis in any portion of the 
circulatory system and the associated conditions were 
noted in a series of 4,258 consecutive necropsies. 
Carcinoma was found to be the most common cause of 
thrombosis of the neck, abdomen, pelvic veins, and 
extremities. Of 16 cases of carcinoma of body or tail 
of the pancreas, 56.2 per cent showed thrombosis and 
31.3 per cent of these 16 cases showed widely dissemin- 
ated venous thrombosis. Inflammation or invasion 
of these thrombosed vessels by tumor could not be 
demonstrated. 

Carcinoma of the stomach was also associated noth a 
high incidence of thrombus formation. 

Other carcinomas were not associated with multiple 
thrombi, although single thrombi were reported in 
many cases. 

The possible effect of interference with the blood- 
clotting mechanism by pancreatic activity is discussed. 
It is also suggested that achlorhydria associated with 
carcinoma of the stomach may alter the action of the 
pancreatic enzymes and thereby alter the coagulation 
of the blood. 

The literature is thoroughly reviewed. 

H. 0. Peterson, M.D. 


The X-ray Diagnosis of Gastric Cancer. A. J- 
Delario. Jour. Med, Soc. New Jersey, 35, 548-551, 
September, 1938. 

A discussion of various roentgenologic types of gastric 
carcinoma is presented, stressing the diagnostic and 
therapeutic problems. The author advocates routine 
annual examinations especially for patients over 40 
years of age. It is a short general treatment of the 
subject and contains no new material. 

Max Mass, M.D. 
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Bronchopneumonia, Delayed resolution in (ab.), F. N. Cole, 
March, 382. 

Bronchoscopy and esophagoscopy of importance in general 
practice. Phases of (ab.), V. J. Schwartz, Feb., 250. 

Calcifications within lungs, Significance of (ab.), D. A. 
Rhinehart, March, 380. 

Carcinoma, Bronchogenic: study of eight autopsied cases, 
W. E. Howes and S. G. Schenck, Jan., 8. 

Carcinoma from pathologic and radiologic points of view. 
Primary bronchogenic (ab.), W. L. Mattick and E. M, 
Burke, Feb., 252. 

Carcinoma of lung, Primary (ab.), M. O. Klotz, Feb., 252. 

Carcinoma of lung, Roentgenographic images in primary, 
L. A. Hochberg, June, 713. 

Childhood tuberculosis, Certain significant aspects of (ab.), 
R. M. Tyson, Jan., 127. 

Cysts, Congenital lung: air expansile types (ab.), W. W. 
Anderson, ISIay, 634. 

Diseases of lungs in agricultural workers, Occupational 
(ab.), R. Fawcitt, April, 512. 

Division of lung segments in right upper lobe (ab.), E. Behr 
and E. Huizinga, May, 635. 

Dusts from lungs. Roentgenologic studies of excretion of 
(ab.), A. E. Barclay, K. J. Franklin, and R. G. Macbeth, 
March, 384. 

Embolism, Roentgen diagnosis of lung (ab.), N. Wester- 
mark, jMay, 634. 

Emphysema, Spontaneous mediastinal, with report of case 
associated with spontaneous pneumothorax, J. B. Morey 
and M, C. Sosman, Jan., 19. 

Encapsulated left diaphragmatic pleurisy, Roentgen image 
of (ab.), H. Morr, March, 379. 

Intrathoradc lesions, Density of central shadow in diagnosis 
of, L. G. Rigler, March. 316, 

Lipoid pneumonia in infants and children, R. S. Bromer and 
I. J. Wolman, Jan,, 1. 

Xjoh^i pneumonia, Resolving, in adults simulating tubercu- 
losis m roentgenogram (ab.), S. Cohen, March, 3S2. 

Lobar pneumonia, Roentgen therapy of (ab.), E. V. Powell, 
March, 382. 

Massive atelectasis following cyclopropane anesthesia: 
report of cases and theory of cause and prevention (ab.), 
O. R. Jones and G, E. Burford, March, 378. 

Osteo-arthropathy, pulmonary, Carcinoma of thymus, with 
marked. E. R. Miller, June, 651. 

Pneumonias, Chronic (ab.), J. G. Scadding, May, 637. 

Pneumothorax, Contralateral spontaneous, complicating 
artificial pneumothorax (ab.), J. B. Andosca, April, 513. 

Pneumothorax, Diagnostic, S, Schnur, Feb., 198. 

Pneumothorax, monolateral therapeutic. Regression of 
contralateral tuberculous lesions after (ab.), V. de Luca, 
May, 638. 

Primaiy cancer of lung (ab.), D. S. King, April. 511. 

Primarj* carcinoma of lung: clinical study of ICO cases in 
five years (ab.), A. Arkin, March, 379. 

Primary neoplasms of lung. Radiation therapy in (ab.), 
R. E. Myers, March, 379. 

Pulmonary’ artery: roentgenographic and roentgen kymo- 
graphic study, S. Brown, J. E. McCarthy, and A. Fine, 
Feb., 175. 

Pulmonary asbestosis. IV. — Asbestos body and similar 
objects in lung (ab.), K. M. Lynch, March, 380, 

Pulmonary cyst with formation of separated peripheral 
shadows, Rapid evolution of (ab.), Brun, J. De Beaujeu, 
and Bege, April, 512. 

Pulmonary cysts and emphysematous bull®, Patholo^cal 
physiology of (ab.), N. L. Kaltreider and W. W. Fray, 
May. 633. 

Pulmonary {valve] in fibrothorax. Relative insufficiency of 
(ab.), N. Cavarozzi, Jan., 119. 

Pulmonary' pneumocyst: report of enormous solitary’ cyst 
in healthy adult female (ab.), G. Cheney and L. H. Gar- 
land, March, 378. 

Pulmonary stratigraphy. Practical (ab.), C. Gaillard, June, 
747. 

Pulmonary tuberculosis. Spontaneous cure of some forms of 
(ab.), O. Maestri, April, 519. 

Radiographic studies of excretion of dusts from lungs (ab.), 
A. E. Barcla 3 ’, K. J. Franklin, and R. G. Macbe^, May, 
635. 

Radiography', Diagnostic value of pulmonary, in primary 
tuberculous angina: insufficiency of radioscopy’ (ab.), L. 
Weigel. May, 633. 

Radiolopcal disappearance of cavities immediately following 
phrenico-exeresis and their re-appearance after variable 
lapse of time (ab.). V. Basunti, April, 518. 

Radiology in elucidation of hemopty'sis. Value of (ab.), F. G. 
Wood, March, 378. 

Respiratory efficiency. Tests of. and their correlation with 
radiological appearances in lungs (ab.), E. M. KtUick, 
April, oil. 

Roentgenography of pulmonary tuberculosis (ab.), H. E. 
Potter. .4pril. 518. 


Silicosis and carcinoma of lung, Association of (ab.), M, O. 
Klotz, May, 034. 

Silicosis, Factors which determine diagnosis of (ab.), C. L. 
Sutherland, May, 043. 

Silicosis in grinders (ab.), J. L. A. Grout, April, 510. 

Silicosis in pottery industry (ab.), J. F. Bromley’, April, 516. 

Silicosis in pottery tvorkers (ab.), R. A. K. Harper, April, 
516. 

Silicosis, Study of (ab.), P. B. Matz, March, 384. 

Spontaneous rib fracture among tuberculous, Radiological 
study of (ab.), C. Sabbione, Jan., 127. 

Stratigraphy’ of lungs and bones (ab.), Delaborde, June, 746. 

Suppuration, Non-putrid pulmonary’ (ab.), IM. L. Sussman, 
May, 633. 

Thoracic diagnosis, Planigraphy — application to, W. E. 
Howes, May.’, 556. 

Tuberculosis, Diagnosis and management of latent, sus- 
pected, and early clinical (ab.), H. W. Hetherington, 
April, 518. 

Tuberculosis, Direct roentgen therapy through small fields 
of pulmonary (ab.), G. Faldella, April, 518. 

Tuberculosis of intestines in tuberculous anthracosilicosis 
(ab.), R. Chart and A. C. Cohen, Jan., 126. 

Tuberculous bronchogenic dissemination. Necessity for 
repeated roentgen investigation in late manifestations of 
(ab.), H. Bartsch and S. Zollner, March, 379. 

Tuberculous pneumonia (ab,), J. \V. Strayer, IMarch, 382. 

Tumor simulating subacromial bursitis, Superior pulmonary 
sulcus (ab.), L. Nathanson, L. A. Hochberg, and R. Perl- 
man, March, 388. 

Typhoid empyema: report of case operated upon and cured 
(ab.), A. C. Neto and J. Finocchiaro, Jan.. 119. 

Ulcerations of lung and pulmonary cavities. Tuberculous 
(ab.), B. Faccini, May’, 634. 

Unilateral pneumothorax, Effect of, on pre-existing tuber- 
culous lesions in opposite lung (study of 200 cases), ab., U. 
de Michclis and E. Conte, April, 513. 

LYMPH 

X-ra>’ inquiry into genesis of current of venous blood and 
lymph, K. Mayer, March, 275. 

LYMPH NODES 

Cerrical lymph nodes in intra-oral carcinoma: surgery or 
irradiation’ (ab.), J, J. Duffy, March, 370. 

LYMPHATIC SYSTEM 

Lymphatics (ed.), April, 491. 

Roentgen treatment of leukemia, with report of pregnancy 
in case of lymphatic leukemia, E. K. Harrison and R. J. 
Reeves, March, 284. 

LYMPHOBLASTOMA, See Lympbograauloma. 
LYMPHOGRANULOMA 

Duodenum, Primary tumors of duodenum and jejunum and 
lymi^hogranuloma of (ab.), hi. Cace, April, 519. 

Hodgkin’s disease of bones (ab.), H. S. Lteberman, March, 
367. 

Irradiation of cutaneous manifestations of lymphoblastoma 
(ab.), R. G. Pett, April, 520. 

Malignant granulomas. Treatment of, by’ radiotherapy 
(ab.), R. Gilbert, May, 648. 

Malignant granulomatosis, Radiculomedullary corapr«- 
sion in course of (ab.), J. Froraent, P. Croizat, and R. 
Masson, Jan., 125. 


MASTOIDITIS 

Acute mastoiditis (ab.), J. G. Parsons, May’, 635. 
MAXILLARY SINUS, See Antrum. 

MEDALIST 

Belot, J.. Presentation of medal to, in Paris, Feb., 239. 
MEDIASTINUM 

Spontaneous mediastinal emphysema, mth report of case 
associated with spontaneous pneumothorax, J. B. Morey’ 
and M. C. Sosman, Jan,, 19. 

MEDICINE 

Who shall practise medicine? M. F. Cahal, May, 611. 
X-ray in general practice. Value of (ab.), C. G. Sutherland, 
May, 646. 

MELANIN, pigmentation 

Melanosis coU (ab.), L. A, Buie, May, 642. 

MELANOMA. See Tumors, melanoma, 

MELANOSIS. See Melanin, pigmentation. 

MENINGES, tumors 

Meningiomas, Anterior basal (ab.), W. R. Henderson, Jan., 


128 

Meningiomas: from roentgenological viewpoint (ab.), C. W. 
Schwartz, March, 389. 

MENISCUS. See Semilunar cartilage. 

MENSTRUATION ^ 

Menstrual dysfunctions and sterility’, Roentgen treatment 
of: analysis of 108 cases, S. Bruck and J. M. Fruebter, 
April, 446. ^ w w 

Ovarian irradiation. Recovery following human, ri. w- 


Jacox, May, 538. 

MESOTHORIUM , . j 

Experimental production of sarcoma with radium and meso- 
thorium (ab.), E. Uehlinger and O. Schfirch, March, dbo. 
METRORRHAGIA. See Uterus, hemorrhage, 

MIKULICZ’ DISEASE . , , 

Sialography in non-neoplastic diseases of parotm 

Application of, J. V. Blady and A. F. Hocker, Feb., loi 
(139). 
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MILK, tUamin content 

Milk, Lffcct of u!tr«*vtolct fnv^ on vitutnin C ctmipiH of 

modth’' ’ ■ 

Intra-oral carcinomn, Cervical lymph tmilc". in; snrncry or 
irradiation? (ah.), J. J, nnlly. Mnrdi- :i7n. 

mucous^.iembrTne"‘''‘ 

Ulcers of mucous mcmljrrtncs, .tfor rcrn tn (rentment of 

MULTIptev"- "• 

Cardiioma and vemnis tliromliovia; frctpiciicy of nvioeiatioii 
ot c.arcinoma in I«>dy or tail oi pancrcai" nitli iiiiiltipic 
, ■''f"'’"' tliromhosii (ah.), li. K. Sproiil, June. T.Vd. 

. ‘riilitiie IictcromorpliolOKic mnliRiiaiu tiitnora ot ntenia. 
It. Jacox, G. Major, and M, R. linker, Jan., fil. 

midiRiianl lesions. Occurrence ot two or more, J. J. 

''Pril, -102. 

MYOSARCOMA. 5rf Sarcoma, myosarcoma. 

NECK 

Carotid stuns syndrome. Use ot rnciitRcn therapy in, C. A. 
Stevenson, Pch., 2011. 

nervous s¥ste‘m' 

Carotid sinus syndrome. Use of roentRcn therapy in, C. A. 
S''''<tnson, Fch., 2011. 

nitrogen -o . 

X-mys, hich voltaRC, in nitroRen, ScattcrinR and photo- 
electric absorption ot (ah.), H. C. Trnchlood and O. II. 
jjQg^LouKlindKc, May, 0,17. 

Broken noses. One hundred (ah.), J. W. Gerrie, March, 180. 


OBELIA 

Radiosensilivity and recurrent growth in Obrlia, P. S. Hen- 

OBITUARY’^'’"'- 

B^clcrc, Dr, Antoine, April, 403. 

B^ejerc, Antoine (1850-1030), A. U. DcsjarcUns, Mny, 622. 
Childs, Samuel Beresford, J. S. BousIor, Feb., 230. 

Cleghorn, Charles G., April, 405. 

Jaches, Leopold, ^ta^cy L. Sussmnn, April, 403. 

Jackson, Byron H., June, 744. 

Phillips, Clyde C., April. 403. 

Schmitz, Henry, j.tay, 025. 

Schmitz, Henry, Edward L. Jenkinson, June, 743, 
-.^Wilkinson, Boyd E., May, 025. 

ODONTOID. 6'ez Atlas and axis. 

OILS, liver oils 

Radiodermatitis and active ulceration. Several cases of, 
treated and cured by halibut liver ointment (ab.), Belot, 
Nahan, and Marquis, April, 514, 

OPTIC CANAL 

Radiography of optic canal, Simple procedure for (ab.), A. 
Bardy. Feb., 248. 

ORTHOPEDICS 

Pain in lower back, Orthopedic aspects of (ab.), L. W. Breefc, 
Feb., 249. 

OS CALCIS. See Calcaneum. 

OSTEITIS 

Luetic osteitis simulating malignant disease (ab.), A. H. 
Ungerman, W. H. Vicary, and W. \V. Eldridge, April, 517. 
OSTEITIS DEFORMANS 

Paget’s disease with diffuse involvement of small bones of 
extremities, Generalized form of (ab.), P, Harvier, J. 
Mallarm^, and G. Ledoux-Lebard, Feb,, 250. 
OSTEO-ARTHRITIS 

Vertebral osteo-arthritis due to Brucella meliiensts (ab.), H. 
Duclos, April, 517, 

OSTEO-ARTHROPATHY 

Pulmonary osteo-arthropathy, Carcinoma of thymus, with 
marked, E. R. Miller, June, 651. 

OSTEOCHONDRITIS deformans juvenilis 

Tibia vara, Adolescent, J. A. Slegliog and T, B. Gillespie, 
April. 483. 

Traumatic dislocation of hip followed by Perthes’ disease 
(ab.), R. R. Goldenberg, March, 375. 

OSTEOGENESIS IMPERFECTA. See Bones, fragility. 
OSTEOMA. See under Tumors. 

OSTEOMYELITIS 

Spine, Acute infective osteomyelitis of (ab.), P. Turner, 
Jan., 124. 

OSTEOPERIOSTITIS 

Almost total osteoperiostitis associated with hypertrophy of 
palpebral tarsi, skin of face and extremities, Radiologic 
aspects of: new syndrome (ab.), J. N. Roy and A. Tutras, 
April, 502. 

Arthritis, New surgical procedure in acute infectious (ab.). 
H. E. Hipps, Feb., 248. 

OTITIS MEDIA 

Acute otitis media, Evaluation of roentgen irradiation as 
adjunct in treatment of: preliminary report, A. H. 
Dowdy, C. A. Heatly, and W. W. Pierce, June. 6GI. 

Septic patient with otitis media, Management of (ab ). T. H. 
Maxwell, Jan.. 120. ^ 

OTORHINOLARYNGOLOGY 

Oto-rhino-laryngological cancer by radiations. Indications 
and results of treatment of (ab.), L. Eloy, Peb., 253. 


Ifunmn ovarian irrailiation, Recovery following, II. W. 
Incox, May, 53R. 

OXYClvPnALY. .See Acroccphnly. 

OXYGEN 

Tests of respiratory efTicicncy niul their correlation with 
radiological nppcar.'inccs in lung.s (ab.), Ii. M. Killick, 
April, «5n. 


PAGET'S DISEASE 
of bones. See Osteitis deformans. 

PALATE 

Tiiinors of hard palate, Mixed (ah.), F. T. Hill, March, 389. 
PANCREAS 

Carcinoma and venous thrombosis: frequency of associa- 
tion of carcinoma in body or tail of pancreas wjth multiple 
venous tlirombosi.s («b.), H. H. Sprotil, June, 752. 

Enlargement of pancreas, Characteristic duodenal deformity 
in cases of different kinds of pcri-valerial (ab.), N. Frost- 
berg, March, 381. 

Roentgen diagnosis of diseases of pancreas (ab.), R. Pohl, 
March, 381. 

PAPILLOMA. See Tumors, papilloma, 

PARALYSIS, spinal 

Paraplegia from erosion of vertebral column by large tho- 
racic aneurysm, hi. T. Hubeny and P, J. Delano, Feb., 171. 

PARAPLEGIA. See Paralysis, spinal. 

PAROTID GLAND 

Radiography of parotid duct, L. W, Paul, May, G09. 

Sialography in non-ncoplastic diseases of parotid gland, 
Application of, J. V. Blady and A. F. Hocker, Feb., 131. 

PAROTITIS 

Parotid gland, Application of sialography in non-neoplastic 
diseases of, J. V. Blady and A. F. Hocker, Feb., 131. 

PELVIMETRY 

Obstetrics, Practical employment of radiographic diagnosis 
in (ab.), P. Brault and A. Tizon, April, 508. 

Roentgcnographic pelvimetry and fctaloraetry: elimination 
of errors due to movements between x-ray exposures, 
W. W. Fray and W. T. Pommerenke, March, 261. 

Rocnlgcn-ray pelvimetry (ab.), C. T. Hayden, Jan., 120. 

X-ray pelvimetry (ab.), A. Orley, Jan., 120. 

PEPTIC tJLCER 

Double ulcer of stomach: radiographs and specimen (ab.)* 
V. Paschetta, May, 636. 

Esophagus, Peptic ulcer of (ab.), F. Norgaard, May, 636. 

Gastroduodenal hemorrhage, Problem of (ab.), A. M. Snell, 
May, G3C. 

Internal medical treatment of gastric and duodenal ulcers, 
Limitations of (ab.), H. MtiUer, March, 381. 

Jejunal peptic ulcer. Insufflation of colon as method of 
diagnosis in gastrocolic ffstula following post-operative 
(ab.), L. Weigel, May, 637. 

Multiple ulcers of stomach and duodenum (ab.), P. Savy, 
M. Girard, and Z. Kbayat, Jan., 121. 

Peptic ulcer based on necropsy records, Study of (ab.), S. A. 
Portis and R. H. Jaffe, Jan., 120. 

Peptic ulcer of esophagus (ab.), J. Terracol, P. Lamarque, 
and P. B^toulifires, Jan., 121. 

Peptic ulcer treated by posterior pituitary extract (ab.), 
M, H. Metz and R. "W. Lackey, Jan., 120._ 

Perforated peptic ulcer. Late results of surgical treatment in 
(ab.), J. V. Cable, March, 381. 

Radiologic characteristics of so-called "large duodenal ul- 
cer" (ab.), D. S. Bartstra, May, 636. 

PERITONITIS 

Acute peritonitis and other infections, Roentgen treatment 
of, with mobile x-ray apparatus, J. F. Kelly and D. A. 
Dowell, June, 676. 

PERTHES' DISEASE 

Tibia vara. Adolescent, J. A. Siegling and J. B. Gillespie, 
April, 483. See also Osteochondritis deformans juvenilis. 

PHARYNX 

Carcinoma in pharynx and larynx. Treatment of, and re- 
sults (ab.), L. Colledge, March, 370. 

Carcinoma of hypopharynx, Results of radiation therapy in 
(ab.), E. Bandhauer, Feb., 252. 

Carcinoma of larynx and hypopharynx, Results of roentgen 
and radium therapy in (ab.), R. Muller, April, 503. 

PHRENIC O-EXERESIS 

Radiological disappearance of cavities immediately follow- 
ing phrenico-exeresis and their re-appearance after vari- 
able lapse of time (ab.), V. Basunti, April, 518. 

PHYSICAL THERAPY 

Fever therapy in gonococcal infections, W. Bierman and 
C. L. Levenson, April, 454. 

Roentgen radiation from tube actuated by Van de Graaf 
generator. Physical measurements on, J. C. Hudson, Ivlay, 
530. 

PITRESSIN 

Radiography after injection of pitressin. Several cases of: 
experimental proofs (ab.), P. C. SmyrnioUs, Jan., 122. 
PITUITARY BODY 

Hypophysis, Case of hemorrhagic metritis cured by roent- 
gen irradiation of (ab.), J. Moro and Monmignaut, April 
507. 

preparations 

Peptic ulcer treated by posterior pituitary extract (ab.), 
M. H. Metz and R. W. Lackey, Jan., 120. 



766 


RADIOLOGY 


PITUITARY BODY, preparations — Continued 

■ Pituitrin on evacuation of stomach. Influence of (ab.), 

1, Levina, Jan,, 126. 

Posterior pituitary extract. Gastric lesion produced by 
(ab.), M. H. Metz, Jan., 125. 
roentgenography 

X-ray examination of sella turcica in sagittal positions, 
Value of, P. L. Farinas, April, 411. 

PLACENTA PREVIA 

Diagnosis of placenta previa. Roentgenologic: indirect 
placentographj' (ab.), W. H. Ude, J. A. Urner, and F. O. 
Robbins. June, 749. 

PLANIGRAPHY 

Computation of dimensions in planigraphy with mathe- 
matical instruments, D. H. Drummond and W. W. 
Schmela, May, 550. 

Image formation, Fundamental propertj^ of planigraphic 
(ab.), R. H- De Waard, May, 637. 

Larynx, New applications of planigraphy to physiology and 
pathology of (ab.), Canuyt, Gunsett, and Greiner, May, 

637. 

Thoracic diagnosis, Planigraphy — application to, W. E. 
Howes, May, 556. 

PLEURISY 

Encapsulated left diaphragmatic pleurisy, Roentgen image 
of (ab.). H. Morr, March, 379. 

PNEUMOCOmOSIS ‘ 

Pulmonary asbestosis. IV. — Asbestos body and similar 
objects in lung (ab.), K. M. Lynch, March, 380. 

Tuberculosis of intestines in tuberculous antbracosilicosis 
(ab.),R. Charrand A. C. Cohen, Jan., 12G. 

pneumonia 

Bronchopneumonia, Delayed resolution in (ab,), F, N. 
Cole, March, 382. 

Chronic pneumonias (ab.), J. G. Scadding, May, 637. 

Intnithoracic lesions, Density of central shadow in diagnosis 
of, L. G. Rigler, March. 316 (318). 

‘Lipoid pneumonia in infants and children, R. S. Bromer and 
I. J- Wolman, Jan., 1. 

Lobar pneumonia. Resolving, in adults simulating tubercu- 
losis in roentgenogram (ab.), S. Cohen, March, 382. 

Lobar pneumonia, Roentgen therapy of (ab.), E. V. Powell, 
March, 382. 

Roentgen treatment of acute peritonitis and other infections 
ivith mobile x-ray apparatus, J. F. Kelly and D. A, Dowell, 
June, 675. 

Tuberculous pneumonia (ab.), J. W. Strayer, March, 382. 

PNEUMONITIS 

Thoracic diagnosis, Planigraphy — its application to, W. E. 
Howes, May, 556 (565). 

PNEUMOTHORAX 

Artificial pneumothorax, Bronchographic observation of re- 
expanded lungs following (ab.), G. Zorzoli, May, 63S. 

Artificial pneumothorax in children (ab.), P. F. Fitzpatrick, 
April, 513. 

Carcinoma of thymus, with marked pulmonary osteo- 
arthropathy, E. R. Miller, June, 651 (655), 

Contralateral spontaneous pneumothorax complicating ar- 
tificial pneumothorax (ab.), J. B. Andosca, April, 513. 

Diagnostic pneumothorax, S. Schnur, Feb., 198. 

Emphysema, Spontaneous mediastinal, with report of case 
associated with spontaneous pneumothorax, J. B. Morey 
and M. C. Sosman, Jan., 19. 

Monolateral therapeutic pneumothorax, Regression of con- 
tralateral tuberculous lesions after (ab.), V. de Luca, May. 

638. 

Thoracic diagnosis. Planigraphj' — its application to, W. E. 
Howes, May, 550 (561). 

Unilateral pneumothorax, Effect of, on pre-existing tubercu- 
lous lesions in oposite lung (study of 200 cases), ab., U. de 
Michelis and E. Conte, April, 513, 

POISON and POISONING 

Radium poisoning and tolerance dose of radium, Researches 
in problem of, B. Rajewsky, Jan., 57. 

POLYCYTHEMIA 

Course of polycythemia (ab.), N. Rosenthal and F. A. Bas- 
sen, April, 502. 

Hepatic complications in polj'Cythemia vera (ab.), A. R. 
Sohval, April, oil. 

PREGNANCY 

Diagnosis of pregnancy. Plea for more frequent use of lateral 
roentgenogram in, M. J. Hubeny and P. J. Delano, May, 
546. 

Metrorrhagia cured by radiotherapy: subsequent pregnancy 
(ab.), Dano and Laine, April, 507. 

Obstetrics, Practical emploj’raent of radiographic diagno- 
sis in (ab.). P. Brault and A. Tizon, April, oOS. 

Pregnancy in case of lymphatic leukemia, Roentgen treat- 
ment of leukemia. >rith report of, E. K. Harrison and 
R. J. Reeves, March, 284. 

PROSTATE 

Carcinoma of prostate, Metastases from occult (ab.), O. S. 
Culp, April, 513. 

Opacity in prostate. Case of large (ab.), F. Bernasconi, C. 
Viallet, and R. Marchioni, April, 513. 

Sarcoma of prostate and adjacent retrovesical structures 
(ab.). E. Hess, April, 513. 

PROSTIGMIN 

t\bdominal roentgenography, Use of prostigmin as prepara- 
tion for (ah.), M. J. Farrell, Jan., 123. 


PRURITUS ANI 

Roentgen therapy by method of Chaoul, E. P. Pendergrass, 
P, J. Hodes, and C. J. Garrahan, Feb,, 142 (152). 
PYELITIS 

■- ' Acute pyelitis in girls. Late effects of (ab.), L, R. Wharton, 
L. A. Gray, and H. G. Guild, April, 507. 

PYELOGRAPHY 

Diagnostic problems in surgical kidney disease (ab,), M. 
Muschat, April, 510. 

Embryoma of kidney (Wilms’ tumor), ab., W. E. Ladd, 
April, 510. 

Intravenous pyelography, Acute iodism following (ab.), 
' Lamarque, Guibal, and Betouli^res, April, 504. 
Radiological aspect of treatment of ureteric calculus (ab.), 
D. G. Maitland, March, 368. • 

Renal carcinoma: study of 95 cases with follow-up notes on 
•30 (ab.),T. R. Fetter, April, 509. 

Renal tuberculosis. Has excretory urography replaced retro- 
grade pyelography in diagnosis'of.^ (ab), J; L. Emmett and 
W. F. Braasch, Jan., 128. 

Ureters, Two cases of cystic dilatation of lower thirds of left 
(ab.), E. Herskowits, April, 507. 

PYLORVS ' ' ; 

Cancer, Two cases of gastric: dilTiculty of radio-diagnosis of 
lesions of pyloric antrum (ab.), P. Vasselle, March, 3G9. 
Invagination of pylorus into duodenum, Unusual case of 
(ab.). L. Galifi. Feb., 255; 

RADIATION 

Cerenkov radiation (ab.), G. B. Collins and V. G. Reiling, 
May, 037. 

Efficiency curves in quantitative radiobiology, W. H. Lov'e, 
June, 708. 

Fibromas, Involution of uterine cavity after irradiation of 
(ab.), Guilbert, Tortat, Frain, and Le Guern, May, 049. 
Fractures, Some experimental studies of action of short 
waves on process of healing of ,(ab.), E. Fischel, Feb., 258. 
Gynecology, Radiation therapy in (ab.), S. Mitra, March, 
384. 

Heterogeneous beam of roentgen rays. Spectral distribution 
of (ab.), G. Grossmann, Jan., 122. 

High voltage x-rays in nitrogen, Scattering and photo-elec- 
tric absorption of (ab.), H. C. Trueblood and D. H- 
Loughridge, May, 637. 

Inflammatory conditions, Radiation therapy in acute and 
chronic (ab.), H. J. Ullmann, May, 031, 

Intra-oral carcinoma. Cervical lymph nodes in: surgery or 
irradiation? (ab.), J. J. Duffy, March, 370, 

Mutual interest to general practitioner and radiologist, 
Points of (ab.), W. A. Jones. Jan., 122. 

Potential in deep therapy. Problem of (ab.), L. Graf and 
J. Graf, Jan., 122. 

Radiation quality factors and depth, Relation between, A. 
Mutscheller, Jan., 87. 

Radiobiological experiments with pupce of Drosophila (ab.), 
A. Liechti, Minder, and J. H.-MOlIer, April, 502. 
Sarcomas, Results of radiation therapy In (ab.), O. Walther, 
May, 642. . , . 

Tumor variants and their influence upon radiosensitivity, 
Some histological, 1. A. B. Cathie, April, 425. 
burns and injuries 

Aloe vera in treatment of radiation ulcers of mucous mem- 
branes, F. B. Mandeville, May, 598. 
effects 

Biologic effect of roentgen rays (ab.), J. A. Crowther, Feb.. 
249. 

Radiosensitivity and cell division (ab.), W. Luther, Feb., 
249. 

mitogenetic 

Mitogenetic radiation, Present status of, A. Hollaender, 
April, 404. 
therapy 

Adamantinoma of tibia (ab.), B. WoUort and D. Sioane, 
March, 389. ^ ^ , 

Carcinoma of breast, Value of radiation in treatment or, 
L. G. Allen, Jan., 63. 

Co-relation of physical and clinical data in radiation 
therapy, W. H. Meyer, Jan., 23. . , 

Lip cancer at Radiological Clinic, Lund, Sweden, Review oi 
20 years’ radium treatment of (ab.), A. Bergendal, Jan., 
123 

Tumors of hard palate. Mixed (ab,), F, T. Hill, March, 380. 
Uterus, Multiple heteromorphologic malignant tumors o 
H. W. Jacox, G. Major, and M. R. Baker, Jan., 51. 

RADIO-ACTIVITY 

Neutron production and productionof artificial radio-activit>, 

Technic of (ab.). A. Bouwers. April, 501. . 

RADIOLOGICAL SOCIETY OF NORTH AMERICA. 

Meeting, 1938, Held in Pittsburgh, Jan, 110; I^ext 
Annual Meeting, April, 492. 

RADIOLOGIST , ,, ^ 

Economic status of radiologist under socialized meaicinc. 

report on Germany^ S. W. Donaldson, March, 351. _ ^ 
Economic status of radiologist under socialized medicine. 

report on England, S. W, Donaldson, April, 486. 

Language of engineers and radiologists: new x-ray 

proposed: rhegtna, rhothion, kludon, plem, aith, K. k. 
Newell. March, 270. _ 

Mutual interest to general practitioner and radioiogisi, 
Points of (ab.), W. A. Jones, Jan., 122. 

Partnerships of radiologists (ed.), T. A. Groover, May- 
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Rosponsibilily ot radiolnpiM in Irniirnii; iit lio-.iiiliit intrrii in 
fliiorofcopy (cd,). U. doldcn, I'c!,.. 'Jd,',. 

KADIOlOGy 

General welfare of radioloity. M, r, Calml, Jan.. OS, 

1 lanniOK and orcaniralion of radiological deiiarlinent in 
OfcctisMon on (nhj. R. S. !^itrr>on. f. 
b. Hillon, ««(! n. j. Surikcv. May. (no oil. 

IrcsuJcncy. Pusmiik on (ctl.). H. U. J^clunr, Inn., lO.’i. 
RADIUM 

Atw ura in trcalmrnt of rndintton nlcvr^ of nnicons mctn> 
iH * Mnv, MiS. 

Jilntfdcr wretnomn. Untfimn Ihcrupy of: fivc-vcar TfMiUs. 
failures, anti fulurc tliorapy 11. S. llarniiKcr. Mny. 

Cancer of cervix: therapeutic ami hioloKicnl ihoiu'Jtts 
(nh.). h. l.abortic. April. fjUO. 

Carcinoma, ncvelopmcnt of treatment nicthotls for uterine, 

n vt of I'tiivcrMtv of Wfirr.hurK (uli.), T. 

C. N’eeff, May. 010. 

Carcinoma of breast. Value of radiation in treatment of, 
b. G. Allen. Jan.. o:i. 

Carcinoma of cervix nml breast: prognosis and preferable 
therapy (ab.), K, D. GrccnbcrKcr, March, U70. 
carcinoma of ccrx'ix. Undium therapy of (ah.), K, Wnsscr- 
burger and H. Sraercker, Jan.. 122, 

Caranomn of cervix, KesuUs and experiences in treatment of. 
uath special consideration of radium therapy (ah.), I*, 
earner. May. 040. 

cervix, Results in treatment of, at Women’s 
Clinic of University of GOllingcn from 1020 to 1037 
(«h.), h. Krichsen, April, 620. 

Cai^noma of cervix. Treatment of, in Women’s CUnie of 
University of Kiinigsbcrj; from 1010 to 1037 (nl>,), F. v. 
AriKuhcz-Uadccki. March, 300. 

Carcinoma of cervix uteri, Treatment of (ab.), R. E. Mj'crs, 
Mwch.SCO. 

Carcinoma of hi'popharvnx. Results of radiation therapy in 
(ab.). K. Randhaucr.'Feb.. 252. 

Carcinoma of larynx and hypopharynx, Results of roentgen 
and radium therapy in (ab.), R- Miiller, April, 603. 
Carcinoma of pharynx and larynx. Treatment of, and results 
(ab.), L. Colledgc, March, 370. 

Cnranoma of skin and lip. Radium therapy in (ab.), 
J. K6rbler, March, 383. 

Carcinoma of skin and Up, Early results of near distance 
radiation in (ab.), A. Hrabovszky, Feb., 254. 

Carcinoma of uterine cervix (ab.), H. H. Bowing and R, E. 
Frjeke, May, 049. 

Carcinoma of uterus, Avoidance of injurious effects on 
bladder in radiation therapy of (ab.), T. C. Neeff and F. 
Hoff, June, 749. 

Carcinoma of uterus, Thirty years' experience in treat* 
me'nt of (ab.), A. Mayer, March, 390. 

Carcinoma, Present method of radiation therapy of uterine, 
in first gynecological clinic of University of Munich 
(ab.), F. G. Dietel, May, 650. 

Cervix carcinoma, Early results in, from single and divided 
doses of roentgen radiation (ab.), A. N. Arneson, March, 
371. 

Cervix uteri. Factors relating to treatment of (ab.), G. H. 
Johnson, March, 390. 

Collum carcinoma, Results obtained in radiation treat- 
ment of inoperable (ab.), I. de Biiben, March, 370. 

Cystic hygroma of neck (ab.), B. L. Fleming, Jan., 129. 
Danger of introducing radio-active substances into body of 
mammals: experience with two mares (ab.), T. Nogier, 
May, 642. 

Dosage in radiation therapy in simple terms. Value of as- 
sessing and prescribing, R. Paterson, Feb., 221. 

Dosage measurements by simple computations, H. M. 
Parker, May, 591, 

Effects, Biological, of alpha rays, with special consideration 
of problems of radium therapy using extremely low doses 
(ab.), K. Inouye, May, 641. 

Experimental production of sarcoma with radium and 
mesothorium (ab.), E. UehUnger and O. Schurch, March, 
383. 

Fibroids, Pretended responsibility of roentgen therapy for 
sarcomatous degeneration of irradiated (ab.), G. Daniel, 
May, 650. 

Fungus infections, Radiation therapy of (ab.), D. Spangler, 
March, 375. 

Greinacher “spark” counter for measurement of very small 
quantities of roentgen and radium rays (ab.), A. Leichti, 
Feb., 248. 

Gynecological radium therapy, Development of, especially 
in treatment of non-malignant disease (ab.), C. J. Gauss, 
Maj', 642. 

Hemangiomas, Radium therapy of (ab.), W. Baensch, April, 
515. 

Hemorrhoids and ano-reclal angiomas in infants (ab.), A. 

Bensaude and F. Berlillon, Jan., 123. 

Intra-uterine radium therapy of hemorrhagic mctropathics 
(ab.), A. Pickhan, May. 641. . _ _ - » cr 

leukopenia. Therapy of x-ray (ab.), C. Carnc, Apnl, 515. 
Lip cancer at Radiological Clinic. Lund. Sweden, Review of 
20 years' radium treatment of (ab.), A. Bergendal, Jan., 
1*^3 

Mastitis and breast cancer, Chronic; family history of five 
sisters (ab ). S. W. Hadley, Feb., 260. 

Myoma uteri. Treatment of (ab.). T .B. Lee, May. GoO. 


Olorliinu larynKulogical cancer by radiations. Indications 
iitid results of treatment of (ub.J, L. ICloy, l’*cb., 253. 

PlrtfitHr wart (ab.), \V. Kclton, Aprif, 520. 

Primary and r>ccomlarv beta rays in radium tlicrapy, 
iiignirjcancc of (ab.), \V. Miinlcr,^ March, 383. 

Radio-active emanation, Therapy with (ab.), H. llirscln and 
n. Bodmer. April, 615. 

Umtiobinlogv and radiation therapy (ab.), A. Gunsett, April, 
514. 

Riitliiim bomli, Is it possililc to use, for intravaginal treat- 
ment of carcinoma of uterus and would it tie possible to 
improve considerable distribution of radiation? (ab.), R. 
tin Mesnil dc Uochomonl, April, 616. 

Umliurn, poisoning and tolerance dose of radium, Researches 
in proliicm of, B. Rajcwsfcy, Jnn., 57. 

Undium therapy. Construction of superficial applicators for 
(ab.), R. Paterson and W. MacVicar, April, 515. 

Roentgen Ihcraiiy by method of Cliaoul, E. P. Pendergrass, 
P. J. Hodc.s, and C. J. Oarrahan, Feb., 142 (150). 

Roentgen therapy, Dosage and metliod of, for inflammatory 
conditions, A. U. Desjardins, June, 099. 

Skin malignancy, Treatment of, by irradiation (ab,), H. 
\V. Jacox, March, 300. 

Soluble radium, injected into animal, distributed in various 
body (issue, How is? (all.), F. Dncls, March, 383. 

Superficial radiotherapy: contact radiotherapy (Chaoul) 
(ab.), W. Gassmann, May, G39.^ 

Tumors of larynx (ab.), F. A. I‘'ig«, May, 632. 

Uterine fibroids, U.sc of radium in treatment of (ab.), L. 
Fcid. Jr.. Jan.. 122. 

Uterine licmorrhngc. Radiotherapy in non-malignant 
(ab.), B. Wimlcycr, May, 031. 

X-ray treatment of operable cancer of breast, Technic of, 
based upon analysis of Keynes' radium technic, J. R. 
Andrews, March, 294. 

RECTUM 

Hemorrhoids and ano-rectal angiomas in infants (ab)., 
A. Bensaude and F. Bertillon, Jan., 123. 

Alclanosis coli (ab.), L. A. Buie, May, 642. 

Rectal symptoms from general surgeon's standpoint (ab.), 
H. R. Stone, May, 642. 

RESPIRATION 

Tests of respiratory efficiency and their correlation with 
radiological appearances in lungs (ab.), E. M. Killick, 

RETICuio^E^NtiOTHELIAL SYSTEM 

Irradiation of reticulo-endothelial tissue with small doses 
of roentgen rays, Studies on (ab.), S. A. Chrom, April, 
501. 

RETROPERITONEAL CYST. See Abdomen. 

RIBS, fractures 

Spontaneous rib fracture among tuberculous, Radiologica 
study of (ab.), C. Sabbione, Jan., 127. 

ROENTGEN RAYS, biologic effects 

Biologic effect of roentgen rays (ab.), H. Holthusen, April, 
614. 

burns and injuries 

Acute roentgen injury. Report of (ab.), K. Hoede, April, 
514. 

Aloe Vera in treatment of radiation ulcers of mucous mem- 
branes, F. B. Alandeville, May, 598.. 

Leukopenia, Therapy of x-ray (ab.), C. Carrid, April, 515. 

Radiodermatitis and active ulceration. Several cases of, 
treated and cured by halibut liver ointment (ab.), Befot, 
Nahan, and Marquis, April, 514. 

Roentgen late injuries (ab.), F. John, April, 515. 

Tracheal stenosis from roentgen therapy (ab.), L. H. CIcrf 
and F. J. Putney, April, 514. 
costs 

X-ray rentals in hospitals; analysis of current rental costs 
in hospitals and medical buildings, L. H. Garland Tun 
46. 
effects 

Cyclic character of effect of roentgen ra 3 'S (ab.). L Neti unri 
V, Neu, April. 514. ana 

examination 

Abdomen, Diagnosis of unusual calcareous shadows foiin/! 
x-ray films of, C. B. Rose, May, 600. ' 

Abdominal roentgenography. Use of prostigmin as prepara 
tion for (ab.), M. J. Farrell, Jan.. 123. ^ 

Abs||sses, Diagnosis of extrapleural (ab.), G. Sfcarby, May, 


Accessory nasal sinuses by roentgen study Diaimn.: 

diseases of (ab.), L. Stchr, Afarcb, 385. ^ 

Acetylene gas. Roentgenological changes in lungs cause, 
(ab.), A. Renander, Jan., 119. 

Acute osteoporosis, Roentgen therapy in (ab ) F n xr 

ford, Afarch. 3G7. Ji. M 
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March, 389. f^luanc. 

^sS“erm‘Jn;”%.?.'’ 77 .“-'‘^'’ importance of, j. 

Amehic infections of large bowel, Rurtlicr cnnsl,! .• 
roentgen-ray mamrcslations in, I. C n,.|i s. “'.''“‘"’0 of 
Aneurysms and mediastinal tumors, 

studies of (ab ), \V. O. Seoit and S. \>;moKrapliic 

Aneurysm, Clinical aspect ol (ab.), I H m'Ii .377. 

Horton, June, 746. and B * 3 ' 

Aneurysm of aorta. Di«;sectinir- 

A. J. Patek, April. 509. ‘'^cognition (aU ) 

Aneurysm of heart wall, In.striictivc case • 

movement .symptom (ab.). I., HiscS, ‘wter- 
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Heart;* vntiricics, .Systolic t-np.iifitm ol (nli ), A. C. Morclti, 
Arril, .WS. 

Hemangioma of vrrtetrr.n, Itniliation tlierajiv of oritOaty 
(nil.), f H. t.oct«oo(t anif C. K. Hell, .May. nH. 

Ilcinjnrplj^tonjy in fli’-rrt'r of <louhJc kl«lrtr\' Iv. Href 

ami \V. H. Mcnclicr, April, fiOO. 

Hemoptysis \ rttuc of railmtoitv in rlnriilnlion of (nli.), I'. G. 
Wood, March, 378, 

Hernia, hsopha;jrni hiDlnv, nitli sprrinl rcfrrmcr !o x*riiy 
diapnosis UlK), D. Uisen, l-c!*..Uri7. 

Hialal hcrniu (nh.), U. J. Mi>rrM?h, March. '^7^. 

Hjp jotnt presenting Icmous of posl-lnmniutic r<i\nrthriti’<, 
Acute arlhnlin devclojiinK in (fil>.), hninnrinic ntnl lit'- 
.louhercs, March. 374. 

HislorndioKraphy (ah.), l\ Umarqttc, Alnil.fini. 

“>^"Ostosis syndrome. Froninl (nh,). U. M. J^uher, April, 

Infants' chests. Table for use in radiocrnpliy of, H. Ociss- 
l^crKCT. Jan., 00. 

Inicn'crtcbral cartilajjc, Divplaceincnl of, ns cause of hach 
pam and sciatica (nb.). K. V. rinchcr and Iv, H. Wniber, 
Afarch.SGO. 

Intcsiinni olislmction (uh.), 1*. Christopher, Jan., 117, 

Intestinal ohstrnclion, Acute (nh.). 11. 11. Nichols. Jun., 118. 

intrathoracic Ic.rions. Density of central shadow in diagnosis 
oM-.G. RiKler. March, .'HO. 

Intussusception in tnfanev nnd childhootl (ah.), G. 1\ GriRshy 
and s. li. ICapi.m, Jan.', 117. 

InyaRinatJon of pylonis into duodenum, Unusual case of 
(ob.), L. Galin. Feb., 205. 

Joint chanRcs in hemophilia, K. 11. Newcomer, May. 573. 

Joints, Technic of air itiicclion of Otb.), U. Meyer- W'llcfiscn, 

^ Feb., 200. 

Roentgen image of joint space at (ab.), R. Lolir and 
W. Hellpap. April, 511. 

I-aryngocclc {nb,), W. U. Simpson, May. 032. 

Larymx, New applications of planigraphy to physiology and 
of (ab-), Canny t, Gunscll, nnd Greiner, May, 

637. 


Larynx, Radiography of, anterior view, and technic (nb,), 
R. Lcdoux-Lcbard, J. Gnrcia-Calderon, and A, Djian, 
May, 032. 

Left auricular dilatation in auricular fibrillatiou, Significance 
^of (ab.), M. L. Sussman and M. T. Woodrufl, March, 373. 
Liga^mentum ftavum as factor in production of low bade and 
sciatic pain, Hypertrophy of (ab.), W. D, Abbott, March, 
366. 

Lipoid pneumonia in infants and children, R. S, Bromer and 
.1. J. Wolman, Jan., 1, . , • c 

Lipoma of colon nine years after resection of carcinoma of 
colon. Large pedunculated, O. C. Julian, April, 479, 

Liver abscess, Pyogenic (ab,), E. L. EHason, R. B. Brown, 
and D. P. Anderson, April, 511, 

Low back and sciatic pain. Intractable, due to protrud^ 
intervertebral disks; dta^osis and treatment (ab.), J. G. 
Love, June, 748. _ _ 

Low back pain in relation to urology (ab.), S. F. Wildman, 
June, 748. . . / ^ -rf 

Lower back, Orthopedic aspects of pain in (ab.), L. W. 
Breck, Feb,, 249. 

Lower jaw of Senegalese, Puffy and cystic appearance of 
(ab.), Castay, Feb., 249. 

Luetic osteitis simulating malignant disease (ab.), A. H. 

Ungerman, W. H, Vicary, and W. W, Eldridge, April, 517. 
Lumbosacral anomalies as cause of low backache (ab.), W. 

Clarkson and A. Barker, June, 748. 

Lung abscess due to esophageal overflow (ab.), D. A. Samp- 
son, May, 634. 

Lung, Acute aerobic (non-putrid) abscess of (ab.), H. Neu- 
hoff and A. S, W. Touroff, April, 612. 

Lungs and bones. Stratigraphy of (ab.), Delaborde, June, 


746. 


"Lung, Azotemic”: radiographic study (ab.), C. Roubier, 
May, 634. 

Lung cysts, Congenital: air expansile types (ab.), W. W. 
Anderson, May, 634. 

Lung embolism, Roentgen diagnosis of (ab.), N. Wester- 
mark, May, 634. 

Lungs in agricultural workers. Occupational diseases of 
(ab.), R. Faivcitt, April, 512. 

Lung, Primary carcinoma of: clinical study of 160 cases in 
five years (ab.), A. Arkin, March, 379. 

Lungs, Radiographic studies of excretion of dusts from (ab.), 
A. E. Barclay, K. J. Franklin, and R. G. Macbeth, May, 


Lung segments, Division of, in right upper lobe (ab.), E. 
Behr and E. Huizinga, May, 635. 

Lungs, Significance of calcifications within (ab.), D. A. 
Rhinehart, March, 380. 

Lung, Tuberculous ulcerations of, and pulmonary caxdtxes 
(ab.), B. Faccini, May, 634. 

Luxations of shoulder, Undiagnosed (ab.), E. Henrard, 
April, 516, 

Mammography by contrast media, Limitations and dangers 
of (ab.j, S. A. Romano and E. Al. McFetridge, April, 504. 

Mammography, Studies in evaluation of (ab.), R, A. Rets 
and S. D. Mesirow, April, 504. 

Mandible in Senegalese, Diffuse cystic enlargement of (ab.), 
Castay, April, 502. 

Mastoiditis, Acute (ab.), J. G. Parsons, May, 635. 

Measurements, Differences between radiological and ana- 
tomical (ab.), C. Wegelius, Jan., 123. 


MniiiiKiHmni: Itimt rririilC'iiDliiciciil vicivjioiiit (ah.). C. W. 
iJrlinartr, March, .'Hi'.l. 

Miniatiiic |ihm<*tTu)ih<i Iram rocnlc.en •■ciccn. .Stamlmc and 
i>ro'.|w-c(» ol (ah.). It. MoHcliIcr and !•'. Drrncr. Jiiiiv. 740. 
Midliidc idccr.i ol rdcniiach and duodenum (ah.). H. Savy, 

M. C.irard, ami Z. Klinyat, jan., 121. 

Myocardial dainacc. Concurrence of radiolocic .sicns and 
clrctr<K-ardio(:ra)iliic chances in (ah.). I‘. Hartli. May, 031. 
Jvl voMircnma of 5lomnch; report of two cases, L. C*. Alieti 
and I*. H. niebert. May, 567. ^ 

NVphfob'lhi«M*i, Ltifr results m conservative management of 
(itb ) j T. Priestley nnd W. F. Hraaseb. March, 377. ^ 
Normal hrc.'ist, UocntgrnnJogic exatnin.ition of: ovnUiation 
in dcinonstratinr early ncojilastic cliangcs (ah.), J. Gcr- 
Mtnn-Colien and A. Slricklcr, March, 35S. 

Normal first mclnlarso-jibalangenl joint iliic to changes in 
direction of central ray, Variations in x-ray appearance of 
(ai» ), H. S. Holmgren, April, 505. 

Noses One luindred broken (ab.), J. W. Gcmc. March, 380. 
Obstetrics, Practic.al employment of radiographic diagnosis 
in (ab.). P. Hranlt and A. Tiron, April, 508. 

Optic canal, .Simple procedure for radiography of (nb.), A. 

Hardy, I'ch., 248. ,♦ * . t f t \ 

Osscoiis-cartilugiMons growth, Rare disturbances of (ab.), 
F. Holhiack, March, 300, , 

O.sscoiis flyatrophy of von Recklinghausen type (nb.), M. 

Dclucn. March, 307. r . i t t. 

Osteogenesis imi>erfccla tarda, J. F. Lutz and L, C. Pusch, 

O-stcomn of maxillary' sinus (nb.), A. G. Rawlins, March, 384. 
Osteomyelitis of spine, Acute infective (nb.), P. Turner, 

Oslcoperioslitls nssocinled with hypertrophy of palpebral 
Inrsi, skin of face nnd extremities, Radiologic aspects of 
almost total: new syndrome (ab,), J. N. Roy and A, 
Jtitras, April, 502. ^ , / . . ^ ^ 

Osteoporosis in hyperthyroidism (ab.), E. C. Bartels nnd G. 
E. llnggart, Feb., 249. 

Pancreas, Charnclcnstic diioticnal deformity in cases of 
different kinds of peri-vutcrial enlargement of (nb.), N. 
Frostberg. March, 381. ^ 

Pancreas, Roentgen diagnosis of diseases of (ab.), R, Pobl, 
Afarch, 38 1. 

Papilloma of kiilncy pelvis, Roentgenologic demonstration of 
(ab.), H. Kcilhack, March, 377. 

Paranasal sinuses. Value of roentgen examination of, V. C. 
Johnson, March, 303. 

Parotid duct, Radiography of, L. W. Paul, May, 600. 
Pelvimetry and fctalometry, Rocntgcnographic: elimination 
of errors due to movements between x-ray exposures, W. 
W. Fray and \V. T. Pommerenke, March, 201. 

Pelvimetry, Roentgen-rny (ab.), C. T. Hayden, Jnn., 120. 
Pelvimetry, X-ray (ab.), A. Orley, Jan., 120. 

Peptic ulcer of esophagus (nb.), J. Terracol, P. Lamarque, 
and P. Bdtouliercs, Jan., 121. 

Perirenal insufflation (nb.), W. H. Mcncher, Jan., 121. 
Pcrisellar tumors, X-ray aspect of (ab.), T. BUlhbaum nnd 
M. Spritzer, May, 048. 

Petrous tip suppuration: report of three cases. Some obser- 
vations on (ab.), D. E. S. Wishart, Feb., 250. 

Placenta previa, Roentgenologic diagnosis of: indirect pla- 
centography (ab.), W. H. Ude, J. A. Urner, and F. O 
Robbins, June, 749. 

Planigraphic image formation, Fundamental property of 
(ab.), R. H. Dc Waard, May, 637. ' 

Planigraphy — application to thoracic diagnosis, W E 
Howes, May , 556. 

Planigraphy with mathematical instruments. Computation 
of dimensions in, D. H. Drummond nnd W, W. Schmela 
May, 550. ' 

Pneumonias, Chronic (ab.), J. G. Sendding, May, 637. 
Pneumonia, Resolving lobar, in adults simulating tubercu- 
losis in roentgenogram (ab.), S. Cohen, March, 382. 
Pneumothorax. Diagnostic, S. Schnur, Feb., 198. 
Pneumothorax in children, Artificial (nb.), P. F, Fitzpatrick 
April, 513. * 

Polycythemia, Course of (ab.), N. Rosenthal and F A 
Bassen, April, 502. 

Pregnancy, Plea for more frequent use of lateral roentgeno- 
gram in diagnosis of, M. J. Hubeny and P, J. Delano 
May, 546. ' 

Prostate, Case of large opacity in (ab.), F. Bernasconi. C 
Viallct, R. Marchioni, April, 513. 

Pulmonary artery: roenigenographic and roentgen kymo- 
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Faculty of Radiologists, April, 492. 

Florida Medical Society, Feb., 330. 

Florida Radiological ^ciety, Jan., 102, 113; Feb., 232; 

March, 357; April, 488; May, 614; June, 737, 739. 
Georgia Radiological Society, Jan., 102; Feb., 232; March, 
357; April. 488; May, 614, 622; June, 737, 739. 

Illinois Radiological Society, Jan., 102; Feb., 232; March, 
357; April, 488; May, 614; June, 739. 

Illinois State Medical Society, Sect, on Radiology, Jan., 102; 
Feb., 229, 232; March, 357; April, 488; May, 614; 
June, 739. 

Indiana Roentgen Society, Jan., 102; Feb., 230, 232; 

March, 357; April, 488; May, 614; June, 739. 

Iowa State Medical Society, June, 737. 

Iowa X-ray Club, Jan., 102; Feb., 230, 232; March, 357; 

April, 488; May, 614; June, 739. ^ 

Kansas City Radiological Society, Jan., 103; Feb., 266, 
March, 358; April, 489; May, 615; June, 740. 
lyong Island Radiological Society, Jan., 103; Feb., -.3o; 

March, 358; April, 489; May, 615; June, 740. . - 

Los Angeles County Medical Association, Radiological Sect., 
Jan., 102; Feb., 232; March, 357; April, 488; May, 614; 
June, 739. . . . . 

Medical Society of West Virginia. See West Virginia State 
Medical Association. . 

Memphis Roentgen Club, Jan., 104; Feb., 234; March, 35J, 
April, 490; May, 616; June, 741. ^ 

Michigan Association of Roentgenologists, Jan., 103; Feb., 
233; March, 358; April, 489; May, 616; June, 740. 
Michigan State Medical Societ>^, Feb., 228; June, 736. 
Milwaukee Roentgen Ray Society, Jan., 104; Feb., 234; 
March, 359; April, 490; May, 616; June, 741. 
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Min^c^otn UndioVuncal S«it‘lv, jlwn., 

^^afch. 358: April. 4S0. M«y. «^U«. 02’J; June, .4n. 
Multnomah County (Orrpui) Mrttlcal 

Xebras^kA UmliolorA<^al Socirlv, Jnn., lO’l: brt».» l.J; 

March. 35S; April. 489; May. 01.%: junc.740. 

Xcw KuRlntid JlocnlRcn Unv Socirlv, Jan.. Hkt; i co., -•U; 

March.35S; April. 4Mn Mny.Olfr. jimr.740. 

New York Academy ol Nlcdinnc, 'r>vcUth Cfiidnutr rotl- 
night of, Mnv, 021. 

Xctc York Roentgen S<»cletv, Jnn., HKl: l‘rb.. •33; Mnrrh* 
35S; April, 4S0; May. 01*5: Jnnc.74(». 

North Carolina McxVical Society. I'cb.. ‘228. 

Oregon State Medical Society, reb.. *2211. 

Paafic Roentgen CIul). Jan., 102; l*cb.. 228, 232; Marcb, 
357; April. -ISS; Aruv.OM; Inne. 730. 

Pcnnsylvama Radiologjcal Soctclv. Jan., 101; Veb.* '-..l-i; 

March. 359; April, 400; May. lUfl; June, 741, 

Philadelphia County Medical Society, I’ourlb nnmtal 
graduate institute, Jan., 113, 

Philadelphia Roentgen Knv Society. Jnn., 101; l*cb., 234; 

March, 350; April, 400; 'May, 010: June. 741. 

Pillslmrgh Roentgen Society, Jatt.. 104; l*cb., 234; Muren, 
359; .\i)rii,490; May. CIO; June, 741. , 

Radiological Seel, of Wisconsin Stale Medical Society, 
Jan., 104; Kcli,.23l; March, 3.59; April, 490; May, 010; 
June. 741. ^ ^ , , 

Radiological Society of Academy of Medirinc (Cincinnatt 
Roentgenologists), Jan.. 104; I'cb., 234; March, 359; 
April, 490; May, GIG; June, 741. 

Radiological Socielv of New Jersey, Jan., 103; I'cb., -.33; 
March, 358; April, 489; May, G15; June, 740. 
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Irlrroriilyrnllitrniiy (nb.), A. I oiibiin, 1 cb,, .,i0. 

‘“'’"op’rlibelnilnM''. flmiMinl ‘f.’ ,'.V, 

tnaiiti, U. W. Oilrum, and R. P. Miller, April, 431 (Ido). 
^^^'Sunara-SiilVs disease, trcaltncnl of (ab.), I*. RcPcnncticr, 

Hciiiorrlmgic di*iordfrs. roentgen trcnltiicnt of certain (ab.), 

I.. 11. (',nrlaiid. March, 385. 

STERILITY 
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ter, A|>ril, 440. 


ITY 

rititv, K<K-nti:cn treniment of nicnslrunl .lysfiinctions 
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Radiological Society of North America. AVc unJfr Radio- 
logical. . . 

Radiological Society of North Carolina. Jnn., 103; Pcb., 
233; March. 358; April. 489; May. GIG; June, 740. 
Radiological Society of Virginia, Jnn., 104; I'cb., 234; 

March. 359; April, 490; May, GIG; June, 741.^ 

Rochester Roentgen-ray Society, Jan.. 103; I'cb., 233; 

AIarch,358; April. 489; ^tay, 015; June, 740. 

St. Louis Society of Radiologists, Jnn., 103; Feb., 233; 

AIarch,358; April, 489; May, 015; June, 740. 

San Francisco Radiological Society, Jnn., 102: Feb., 23-; 

March, 357; April, 488; May, 014; June, 739. 

South Carolina X-ray Society, Jnn., 104; Feb., 234; March, 
350; April. 490; May, GIG; June, 741. 

Tennessee State Radiological Society, Jnn., 104; Feb., 234; 

March. 359; April, 490; May, 010; June, 741, 

Texas Radiological Society, Jan., 104; Feb., 229, 234; 

March, 350; April, 490; I^Iay, 010; June. 741. 

University of Wisconsin Radiological Conference, Jan., 
104; Feb., 234: March, 359; April, 490; May, CIO; June, 
741. 

Washington State Radiological Society, Jan., 104; Feb., 
234; March, 359; April, 490; May 010; June, 741. 

West Virginia State Medical Association, Feb., 228. 

See Inter-Society Committee for Radiology, in Author Index. 
SPINAL CORD 

Neurological tumors, Some experiences, experimental and 
clinical, with direct irradiation of, during operation with 
low voltage radiation, J. R. Carty and B. S. Ray, March, 
325, 

Radiculo-medullary compression in course of malignant 
granulomatosis (ab.), J. Froment, P. Croizat, and R, 
Masson, Jan., 125. 

SPINE 

Anomalies of spine (ab.), W. Bailey and R. A. Carter, Jan., 
125. 

Anomalies of vertebral articular apophyses (ab.), F. Wil- 
lemin and M- Cantagrill, April, 617. 

Calcification of meniscus and hypertrophic spurring (ab.), 
Roederer, Gaucher, and Jesover, April, 517. 

Cancer, Remarks on vertebral (ab.), F.-G. Marill, R. Ray- 
naud, and A. Huguenin, April, 517. 

Cervical spine. Three cases of injury to, including one of 
unrecognized fracture of odontoid (ab.) Brillouet and A. 
Viel, March, 372. 

Changes in vertebral column following tetanus (ab.), 
E, Feistmann-Lutterbeck, May, 645. 

Cranial and spinal lesions in epileptic: difficulties of inter- 
pretation (ab.), R. Raynaud, A. Huguenin, and H. 
Tillier, April, 505. 

Echinococcus of spine, Case of, difficult to interpret roent- 
genologically (ab.), C. Guidotti, May, 645. 

Hemangioma, Compression of vertebra by, which was 
clinically cured by radiotherapy (ab.), G. de Luca, May, 
644. 

Hemangioma of vertebrze, Radiation therapy of primary 
(ab.), I. H. Lockwood and C. E. Bell, May, 644. 
Hodgkin’s disease of bones (ab.), H. S. Lieberman, March, 
367. , , ^ , 

Intervertebral cartilage, Displacement of, as cause of back 
pain and sciatica (ab.), E. F. Fincher and E. B. Walker, 

Low“back^L'd sciatic pain, Hypertrophy of ligaraentum 
flavum as factor in production of (ab.), W\ D. Abbott, 

Low^^hSk and sciatic pain, intractable due to protruded 
intervertebral disks: diagnosis and treatment lab.), 
J. G. I.ove, June, 748. . . , . , . -nr 

Lower back. Orthopedic aspect of pain in (ab.), L. w. 
Breck, Feb., 249. 


^^*^c!mm-r of sloinnch, Marly dingnoMS of (all.). L. 
June, 


J. Notkin, 


Caillr^’oV slomncli. Symptoms, dingnosls, and treatment of 

Cnurcr' Two Vase s'^ot gaslrt ^ difnciiUy of rndio-dingnosis 
‘^"oncWnsof^-lon^^^ (ub.), F.Vasscllc March 309. 

Cancer, X-ray iliaftnosis of gastric (nb.). A- J. Delano, June, 

CaVdlftc end of stomach simulating soft tumefaction 

in supine porition, Shadow of, L. Nnlhanson, April, 

report of case, M. Golob, ^Aj^ril, 481. 

» — n. mtatitnn rkT) 


(ab.). 


supine 
473. 

KvncuS'"of Vtmimcli. fnnuen^ of pituitrin on 

FJbromi'ot‘"“on^n^"V. Tnio (ab.). C. B. Udaondo, E. Fino- 

Caslric and’duodcnaf'uto^^^ 

cal ireaimciit of (at).), H. hlullcr, ^larch, 381. 

Gastric lesion produced l>^' posterior pituitary extract 

Gaslro^pic”slmliet'(a"tr)-: e" H. Gaither and J, L. Borland. 

Hematemesis and diaphragmatic h^rn'^ stomach (ab.), 
P. Carnot and A. LaOtte. btarch; 386. 

Hyperthyroidism and Iiypothyroidism on Rastric evacua- 
tion, Influence of (nb.), R. 1. Levina, p 

Images of antnim. Inorganic lacunar (ab.). P. Porcher, 

Mulupic idccrs of stomach and duodenum (ab.), P. Savy, 
M, Girard, and Z. Khayat, Jan., 121. r- aii 

Myosarcoma of stomach: report of two cases, L, G. Allen 
and P. E. Hiebert, May. 567. , ^ t 

Tumors of upper pole of stomach (ab.), B. Stenstrom, Jan., 
129 

Ulcer* of stomach. Double: radiographs and specimen 
(ab.), V, Paschetta, May, 636. 
inflammation . „ . t- 

Roentgenologic consideration of gastritis, M. beidman, 
June, 726. 

volvulus , . mir -o 

Stomach, Volvulus of (ab.), P. Chfine and M. Ramadout 
Jan., 125. 

STRATIGRAPHY , . v ^ . w 

Lungs and bones, Stratigraphy of (ab.), Delaborde, June, 

746. 

Pulmonary stratigraphy, Practical (ab.), C. Gaillard, June, 

747. 

SURGERY 

Carcinoma of breast, Value of radiation in treatment of, 
L. G. Allen, Jan., 63. 

SYPHILIS 

Bones and joints, Syphilis of (ab.), F. A. Jostes and M. B. 
Roche, May, 645. 

Bone syphilis, Roentgenological manifestations in (ab.), 
D. M. Stewart, April, 518. 

Gastric syphilis, pseudo-neoplastic type: clinical and 
radiologic study (ab.), H. Marc and Sire, May, 645. 
Gastric syphilis. Two cases of (ab.), P. A. Blinkenberg, May, 
645. ' 

Osteitis simulating malignant disease, Luetic (ab.), A. H. 
Ungerman, W. H. Vtoary, and W. W. Eldridge, Aorn* 
517, ' 

TEETH 

Focal (dental) infection. Diagnosis of, especially by means 
of roentgenogram (ab.), W. Praeger, Feb., 255. 
TELEROENTGEN THERAPY 

Injurj’ of blood in consequence of teleroentgen therapy of 
whole body. Serious (ab.), D. den Hoed, B. Levie, and 
Straub, March, 386. 
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TEMPERATURE 

Influence of low temperature on recover 3 ’ from roentgen 
rays, E. V. Cook, March, 2S9. 

TEMPORAL BONE 

Radiograms and anatomical sections of temporal bone. 
Comparative studj' oC .(ab.), C.-G. Zachrisson, Jan., 
123. 

Petrous tip suppuration; report of three cases. Some 
. observations on (ab.), D. E. S. Wishart, Feb., 256. 

TESTIS 

Chorionepithelioma testis, with record of case, Observations 
on (ab.), S. McDonald, Jr., March, 38S. 

TETANUS 

Vertebral column, Changes in, following tetanus (ab.), 
E. Feistmann-Lutterbeck, May, 645. 

THORAX 

Adipose tissue, Roentgen diagnostic importance of, J. 
Silbermann, Jan., 77 (82). 

Aneur>’sm, Paraplegia from erosion of vertebral column by 
large thoracic, M. J. Hubenj’ and P. J. Delano, Feb., 171. 
Intrathoracic lesions, Density of central shadow in diagno- 
sis of, L. G. Rigler, March, 316. 

Planigraphj* — its application to thoracic diagnosis, \V- E. 
Howes, Tvlay, 556. 

Pulmonary “biotomes" taken with apparatus of Bocage, 
Presentation of several (ab.), Leon-Kindberg and L. 
Gerard, Feb., 247. 

Radiography of heart, Cross-sectional, G. Danelius, Feb., 
190 (191). 

THORIUM DIOXIDE 

Lymphatics (ed.), April, 491. 

THROMBOSIS, axillary 

Venographj’ in case of so-called traumatic thrombosis of 
axillary’ vein (ab.), O. Andersson, Jan., 130. 
venous 

Carcinoma and venous thrombosis; frequency of asso- 
ciation of carcinoma in body or tail of pancreas with 
multiple venous thrombosis (ab.), E. E. Sproul, June, 
752. 

THYMUS 

Carcinoma of thymus, with marked pulmonary' osteo- 
arthropathi’, E. R. Miller, June, 651. 

Thymus shadow in 2,000 new-born, Study of relations be- 
tween birth weight and size of (ab.), S. W. Donaldson, 
Jan., 126. 

THYROID 

Goiter, Relief of anginoid pain following removal of intra- 
thoracic non-toxic nodular (ab.), J. Edeiken and E. Rose, 
Feb.. 259. 

HyperthjToidism and hypothyroidism on gastric evacuation, 
Influence of (ab.), R. I. Levina, March, 386. 
HyperthjToidism, Treatment of, with consideration of other 
of ductless glands as trigger mechanism: based upon 
observation of 360 cases, I, W. Jenkins, March, 340. 
Osteoporosis in hjTerthyroidism (ab.), E. C. Bartels and 

G. E. Haggart, Feb., 249. 

TIBIA 

Adolescent tibia vara, J. A. Siegling and J. B. Gillespie, 
April, 483. 

TONGUE, inflanunation 

Glossitis, ^ledian rhomboid, J. F. Sammet, Feb., 215. 
TONSILS 

Papilloma of tonsil, with report of three cases (ab.), I. Frank, 
Alarch, 3S7. 

Tonsillitis, Roentgen therapj' of chronic, (ab.), P. Heb, 
March, 386. 

Waldeyer's ring in children, Roentgen therapy of diseases of 
(ab.), H. Weissig, March, 387. 

TRACHEA 

Tracheal stenosis from roentgen therapy (ab.), L. H. Clerf 
and F. J. Putney, April, 514. 

TUBERCULOSIS 

Chest, Skiagraphy of (ab.), G. Jessel, Jan,, 119. 

Silicosis, Factors which determine diagnosis of (ab.), C. L. 
Sutherland, May, 643. 

Silicosis, Studj' of (ab.), P. B. Matz, March, 384. 

Spondjlitis, Roentgen diagnosis of tuberculous (ab.), K, 
Westermark and G, Forssman, May, 644. 

Ulcerations of lung. Tuberculous, and pulmonary cavities 
(ab.), B. Faccini, Maj*, 634. 
of intestines 

Tuberculosis of intestines in tuberculous anthracosilicosis 
(ab.). R. Charr and A. C. Cohen, Jan., 126. 
osteo-arthritic 

Bone tuberculosis, Unusual manifestations of, B. P. Wid- 
mann, H. W. Ostrum, and R. F. Miller, April, 434. 
pulmonary 

Adipose tissue, Roentgen diagnostic importance of, J. 
Silbermann, Jan., 77 (83). 

Barium enemas to disclose latent intestinal tuberculosis in 
cases with pulmonarj’ tuberculosis, Necessity of systematic 
use of (ab.). M. Picard, Jan., 128. 

CalciScations within lungs. Significance of (ab.), D. A. 
Rhinehart, March, 380. 

Childhood tuberculosis. Certain significant aspects of (ab.), 
R. M. Tyson. Jan., 127. 

Contralateral spontaneous pneumothorax complicating 
artificial pneumothorax, (ab.), J. B. Andosca, April, 
513. 

Cure of some forms of pulmonarj' tuberculosis. Spontaneous 
(ab.), O. Maestri, April. 519. 


Diagnosis and management of latent, suspected, and 
early clinical tuberculosis (ab.), H. \V, Hetherington, 
April, 518. 

Pneumonia, Resolving lobar, in adults simulating tubercu- 
losis in roentgenogram (ab.), S. Cohen, March, 382. 
Pneumothorax in children, Artificial (ab.), P. F. Fitzpatrick, 
April. 513. 

Pulmonary (valve] in fibrothorax, Relative insufficiencj’ of 
(ab.), N. Cavarozzi, Jan., 119, 

Radiographj' in primary tuberculous angina, Diagnostic value 
of; insufficiencj’ of radioscopy (ab.), L. Weigel, May, 
633. 

Radiological disappearance of cavities immediately fol- 
loiving phrenico-exeresis and their re-appearance after 
variable lapse of time (ab.), V. Basunti, April, 518. 
Roentgen therapj' through small fields of pulmonary tuber- 
culosis, Direct (ab.), G. Faldella, April, 518. 
Roentgenography of pulmonarj’ tuberculosis (ab.), H. E. 
Potter, April, 518. 

Spontaneous rib fracture among tuberculous. Radiological 
studj’ cf (ab.), C. Sabbione, Jan., 127. 

Thoracic diagnosis. Planigraphy — its application to, W. E. 
Howes, ^laj', 556 (559). 

Tuberculin, Correlation of positive reaction to, and shape 
of chest (ab.), S. A. Weisraan, April, 519. 

Tuberculous bronchogenic dissemination, Necessitj’ ^ for 
repeated roentgen investigation in late manifestations 
of (ab.), H. Bartsch and S. Zollner, March, 379. 
Tuberculous lesions, Effect of unilateral pneumothorax on 
pre-existing, in opposite lung (studj’ of 200 cases), ab., 
U. de Michelis and E. Conte, April, 513. 

Tuberculous pneumonia (ab.), J. W. Straj’cr, starch, 382. 
renal 

Renal tuberculosis (ab.), C. D- Donahue, Maj’, 646. 

Renal tuberculosis, Has excretory urography replaced 
retrograde pyelographj’ in diagnosis of? (ab.), J. L. 
Emmett and W. F. Braasch, Jan., 128. 
surgical 

Sacro-iliac tuberculosis (ab.), F. Thompson, !March, 387. 
TUMORS 

Benign giant-cell tumor of bone, Roentgen diagnosis and 
treatment of (ab.), J. A. Meadows and K. F. Kesmodel, 
March, 367. 

Bladder tumors, Radiological diagnosis of (ab.), W. Sitkow- 
ski, June, 749. 

Bone tumors (ab.), C. A. Hellwig and C. H. Warfield, 
March, 368. 

Bone tumors (ab.), G. J. McChesney, R. L. Carroll, and 

K. S. Davis, March, 368. 

Bon;y intracranial tumors (ab.), C. Pilcher, Maj’, 647. 
Calcified scrotal tumor, A. Fine and S. Brown, Jan., 92. 
Cancer of lung, Primary (ab.), D. S. King, April, 511.^ 
Carcinoma of lung, Roentgenographic images in primary, 

L. A. Hochberg, June, 713. 

Carcinoma of prostate, Ikletastases from occult (ab.), O. S. 
Culp, April, 513. 

Colospasms, Causes and results (ab.), L. Gleize-Rambal, 
Feb., 255. 

Cystic hygroma of neck (ab.), B. L. Flemming, Jan., 129. 
Duodenum and jejunum, Primarj’ tumors of, and lympho- 
granuloma of duodenum (ab.), ill. Cace, April, 519. 
Fibroma of stomach, True (ab.), C. B. Udaondo, E. Fino- 
chietto, and D. Mosto, May, 647. 

Giant-cell tumor of bone (ab.), B. L. Coley and N. L. Higin- 
botham, Alarch, 367. 

Giant-cell tumor ("osteoclastoma") of femur treated with 
x-rays (ab.), S. Dechambre, E. Dechambre, and J. 
Nebout, May, 648. 

Histolopcal tumor variants and their influence upon radio- 
sensitivity, Some, I. A. B. Cathie, April, 425. 

Larj'nx, Tumors of (ab.), F. A. Figi, Iiilay, 632. 
Lymphoblastoma, Irradiation of cutaneous manifestations 
of (ab.), R. G. Pett, April, 520. 

^lalignant tumors of uterus, Multiple heteromorphologic, 

H. W. Jacox, G. Major, and M. R. Baker, Jan., 51. 
Malignant tumors. Surgical standpoint regarding radia- 
tion therapj’ of (ab.), F. Sauerbruch, in collaboration 
with K. Middeldorpf, March, 389. ^ 

Mammography bj’ contrast media. Limitations and dangers 
of (ab.), S. A. Romano and E. M. McFetridge, April, 
504. . . 

^lediastinal tumors, Roentgen kymographic studies oi 
aneurj’sms and (ab.), W. G. Scott and S. Moore, March, 

Mixed tumors of hard palate (ab.), F. T. Hill, March, 389. 
Myoma uteri, Treatment of (ab.), T. B. Lee, May, ^9. 
^rlyosarcoma of stomach; report of two cases, L. G. Allen 
and P. E. Hiebert, Ivlay, 567. • t 

Neurological tumors, Some experiences, experimental ana 
clinical, with direct irradiation of, during operation 
low voltage radiation, J. R. Carty and B. S. Ray, March, 
325. . _ 

Ovarian irradiation. Recovery following human, H. w. 

Jacox, Maj’, 538 (541). , 

Perisellar tumors. X-ray aspect of (ab.), T. Bliihbaum ana 

M. Spritzer, ^lay, 648. _ 

Primary malignant lesions. Occurrence of two or more, J. J. 

Collins, April, 462. ^ , . 

Primary sarcoma in peri-mj’ocardium (ab.), P- Cossio ana 

I. Berconsky, !May, 631. 

Pylorus, Pedunculated cancer of (ab-), Poirier and Lamour- 
eaux, April, 520. 
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Rndintinn therapy of sarcomas, Ucsnlls of f). Wnlthcr, 

May, 012. 

Rndiosensilivily of KwitiK’s (timor (iib.), G.*C. Lcclcrc, May, 
G4S. 

Renal carcinoma: Mtniy of OT) c.kcs >vilh follow-up notes on 
no (ah.), T. R. 1‘cttcr, April, r>0l>. 

Renal tumors (nh.), J. C. McClellaiul ami J. R. 1*\ Mills, 
March, 3Sf>. 

Renal tumors: review of 130 cases (nli.), H. A. Solmvay, 
March, 3SS. 

Rwntgen thcrajjy, Prclcmled rcsponslhility of, for sarco- 
matous (IcKcncrntiou of irratiiated fibroids (ab.), O. Daniel, 
May, CGO. 

Stomach, On tumors of upper pole of (ab.), 11. Stcnslroni, 
Jan., 120. 

Sulcus tumor simulating subacromial bursitis, Superior 
pulmonnr>' (ab.), 1^. Xalhanson, L. A, Ilochbcrg, and R. 
Perlman. March, 3SS. 

Teratomas and dermoid cysts (nb.), W. Kur.mn, May, 
G4G. 

Thoracic diagnosis, Planigraphv — it.s application to, W. K. 

Howes, May, .'i.'iO (503. GOG). ' 

Tumors, Classification of (nb.), T. A. Pomeroy, Jnn., 120. 
Uterine fibroids. Use of rndittm iti treatment of (ab.), L. 
Feid, Jr,, Jan., 122. 
adamantinoma 

Adamantinoma of tibia (ab.), II. Wolfort and D. Sloaiie, 
March, 380. 
adenoma 

Malignant papillary cystadciioma in double kidney (ab.), 
X. F. Ockcrblad and 11. K. Carlson, April, 510. 
angioma 

Angiomas, Calcification in (ab.), F. Y. Khoo, Jan., 128. 
Hemangioma, Compression of vertebra by, winch was 
clinically cured by radiotherapy (ab.), G. de Luca, May, 
644. 

Hemangioma involving bones of cxlremilics, Primary 
(ab.), C. F. Gcschicktcr and 1. H. Mascritz, Feb., 250. 
Hemangioma of vertebra:, Radiation therapy of primary 
(ab.), 1. H. Lockwood and C. E. Hell, May, 044. 
Hemorrhoids and ano-rcctal angiomas in infants (ab.), A. 

Bensaude and F. Bertillon, Jan., 123. * -i 

Radium therapy of hemangiomas (ab.), W. Bacnsch, April, 
5 15. 

Roentgen therapy by method of Chaoul, E. P. Pendergrass, 
P. J. Hodes, and C. J. (jarrahan, Feb., 142 (148). 
chondroma _ _ 

Chondroma, So-called pulmonary (ab.), N. P. G. Edling, 
March, 388. 
chordoma 

Chordoma,' with report of two cases (ab.), R. F. Ridpatn, 
March. 387. 

chorionepithelioma . 

Chorionepithelioma in male (ab.), E. J, Knoflicek, March, 
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# Lipiodol, the original French io- acteristic odor of iodine. Titration is 
dized oil, provides 40 per cent iodine not necessary, 

by weight, in chemical union with Lipiodol is relatively nontoxic and 
poppy seed oil. Together with this nonirritating; it is well tolerated, even 
adequate amount of radiopaque iodine by delicate tissues, 
it offers a valuable safety factor. It Physicians and technicians are in- 
is free from chlorine. Deterioration vited to send for the brochure “Lipio- 
due to iodine separation is readily dol in Radiologic Diagnosis” (second 
noticeable through the development edition) which presents the uses of Lipi- 
of a dark brown color and the char- odol and the technic recommended. 

E. Fougera & Co., Inc., 75 Varick St., New York 
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W HILE SPEED is the primary function of all 
intensifying screens, the degree of radiographic 
detail obtainable is an essential consideration. 

The Patterson Par-Speed Screen not only provides 
better than average speed but fine definition as -well. 
Its speed and its ability to preserve definition give 
your radiographs exceptional diagnostic value. 
These characteristics rightly classify the Par-Speed 
as a fast-detail screen which, with equipment of 
approximately 100 ma. capacity, may be used for all 
routine exposures. 

And remember those other well-known Par-Speed 
qualities— contrast and durability. 

Consult your dealer regarding the type of screen 
best suited to your requirements. 
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NEO-IOPAX 

DiiodiufTi 3i5-diiodo»4'pyridoxyl*N* 
7nethyl‘2:6~dicarboxylate 


THAT T£LL TH£ STOLY 

CIAR.TY-NEO-.OPAX* produces dear urograms *hich 
tell a diagnostic story in bringing out even minute details f 
kidney, ureter, and bladder. 

CONVENIENCE- Clear pictures have been obtained with 
NEO-IOPAX 5 minutes after injection, although the usu 
time is somewhat longer. One him is often sufficient 
diagnosis of ordinary cases. This is a convenience to t...- 
and doaor. 


... is available in 20 c.c 
ampules . . . Boxes of 1, 
clinical packages of 5, 
hospital packages of 20. 

For children, 10 cc. 
ampules in boxes of 5 
and 20. 


ECONOMY Only 20 cc. of a solution containing 1 5 
of NEO-IOPAX is adequate for routine urograms. 
usually well tolerated. ^ 

• Rea- V^. Pat. Off. Copyright 1930 c-t . 

• ^cl>rr,«e Corp, 

COUNCIL-ACCEPTED FOR INTRAVENOUS UROGRAPHV 



SCHERING CORPORATION Bloomfield, n.j. 
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SHOCK PROOF; RAY PROOF; OIL IMMERSED X-RAY TUBE 
SMALL; LIGHT WEIGHT; COMPACT 
NO CHANGE IN COUNTER-WEIGHTS 

100 KVP ON FULL WAVE; 90 KVP ON HALF WAVE & SELF 

Milliampere loads depend on the focus selected 


CABIjE terminals may be vertical, horizontal or 45“ ANGULAR 

Double focus x-ray tubes have the focus switch mounted on the cathode cable terminal in plai 
for use when the unit is positioned for operation. The switch is included in the price Two^'^^^ 
foot shock proof cables with aerial terminals are included with each SPl x-ray tube 
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SINGLE FOCUS 


DOUBLE FOCUS 
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1.5 mm. 
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2.8 mm. 

E-283 

3.6 mm. 

E-284 

4.2 mm. 
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CALL-BLADDER SHADDWS 

lODEIKON is conveniently administered by 
mouth with grape or other acid fruit juice. 
It concentrates in the gall bladder to give 
clear diagnostic radiographs for detection of 
abnormalities, disease and functional defects. 
The efficiency and safety of lODEIKON 
(sodium tetraiodophenolphthalein ) have 
been indisputably proven. 

A single injection of ISO-IODEIKON 
(isomer of lODEIKON) permits tests of the 
liver function and X-ray diagnosis of the 
gall bladder. 

TECHNIC AND DETAILED LITERATURE 
UPON REQUEST 


ST. touts 
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PHILADELPHIA 


Fine Chemicals 
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An Original Product — Imitated by others, excelled by none. 

The contents of this bottle is administered in one dose, forming with water 
a white magma which is pleasant to the taste and easily administered. 

It is successfully used by roentgenologists throughout the world, a notable 
testimonial to a worthy product. 

DAVIES, R9SE <&. CO., Ltd. 

Manufacturing Chemists, Boston, Mass., U.S.A. 
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Roentgenologists have used Bari-0- 
Meal so long and so generally for radio- 
graphing or fluoroscoping the G.I. 
tract that they repose great confidence 
in it. The purity and performance of 
Bari-O-Meal is unsm-passed. That is 
why when a roentgenologist uses Bari- 
O-Meal today we say that he is taking 
no chance — a gambler’s chance! 

For complete description and prices 
request our new catalog, 7E-129, Di- 
agnostic Opaques. 
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MINUTES IN EVERY HOUR 


• to shorten treatment time by 
one-third or more • to use longer 
target distances and still give the 
prescribed roentgens in a reason- 
able time • lb use extra heavy fil- 
lers for belter quality without 
exceeding practical time limits • 
to administer greater depth dose 
with less skin effect yet handle 
heavy schedules efficiently. . . . 
• for the roentgenologist who 


refuses to compromise with tech- 
nique perfection, yet appreciates 
fully the practical advantages of 
finding more minutes in each 
hour, there is one deep therapy 
unit which meets &11 requirements 
the shockproof constant poten- 
tial Quadrocondex. 

WESTINGHOUSE X-RAY CO., INC. 

Long Island City, New York 






